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ABSTRACT
EMOTIONAL SELF-REGULATION OVER TIME: ARE AFFECTIVE FADE AND
GROWTH MINDSET ASSOCIATED WITH THE DEVELOPMENT
OF TASK INTEREST?
Sarah Coley, M.A.
Department of Psychology
Northern Illinois University, 2017
Amanda Durik, Director

The current two studies observed whether emotional fade over time was related to
emotional self-regulation when having a negative experience with a novel activity. Furthermore,
the studies also observed whether these relationships changed based on two moderators: the
importance of competence in the domain of the novel task (attainment value) and the belief that
abilities related to the domain are changeable (growth mindset). To pursue these ideas,
participants completed a novel task manipulated to be especially difficult or especially easy. In
Study 1, participants’ affect and novel task interest were measured immediately after the task
experience. It was hypothesized that participants’ affect would serve as a plausible mediator for
the relationship between task difficulty and task interest for a task reflecting high domain
attainment value. In Study 2, a second session was implemented to measure participants’ affect
twice, to establish their affective fade over time. It was hypothesized that affective fade would
positively predict interest, but only for growth-minded participants who cared about their
competence in the task. Results of the two studies were mixed: in Study 1, affect was a plausible
mediator between condition difficulty and interest, but alternative models involving interest as a
mediator were also supported; in Study 2, attainment value, growth mindset, and affective fade
predicted interest in the difficult condition, but not the easy condition. Furthermore, the specific
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patterns of results were not as predicted. Exploratory analyses were also conducted and future
directions are discussed.
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CHAPTER 1
STUDY 1 INTRODUCTION
One question about task motivation is whether a negative experience with a new task
deters individuals from developing task interest. If negative experiences discourage individuals
from future task engagement, then they may be missing out on opportunities for meaningful
experiences. This paper addresses the circumstances in which individuals may develop interest
in a novel activity, even when they have a negative experience with it because they are
struggling with its difficulty.
A negative experience with a novel task may cause individuals to feel badly, which may
cause them to not develop interest in the task (Deci & Ryan, 1985). However, individuals'
feelings can change over time. For example, emotions and emotional intensity change when
emotional regulation takes place, which is prompted by the need to cope with negative affect
(Taylor, 1991).
The types of emotion regulatory strategies that individuals use may be determined by
their beliefs about a task (e.g., Dweck, 1999; Dweck & Leggett, 1988). It is anticipated that
some emotional regulation strategies allow task interest to be maintained following a negative
task experience. This could occur if novel task interest is mostly related to how individuals
ultimately feel about the task after they regulate their emotions, and not to how they initially feel
after the task experience. If this is true, then emotional self-regulation following negative task
experiences may play an important role in the development of novel task interest.
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To pursue these ideas, the current two studies observed participants' responses to a task
manipulated to generate either a negative task experience by being especially difficult or a
positive task experience by being especially easy. Study 1 explored whether affective reactions
to task difficulty could explain the impact of difficulty on initial novel task interest. Study 2
explored whether changes in affect across time, after a difficult task experience or an easy task
experience, predicted novel task interest. Specifically, Study 2 observed if the development of
novel task interest could be influenced by the outcomes of emotional regulation processes.
Moreover, some individual differences have been shown to generally impact the development of
novel task interest. For example, the personal importance of competence in the domain of a task
influences reactions to task feedback (Sansone, 1986), and it is theorized to be important for task
motivation (Wigfield & Eccles, 2002). Therefore, relevant individual differences were taken
into account for the two studies.
To begin addressing these questions, prior literature about how task experiences (both
negative and positive) impact affect and interest, as well as plausible explanations for why
individuals may feel negatively or positively in response to such task experiences for important
domains, will be reviewed.

1.1

The Impact of Task Feedback on Interest and on Affect

The valence of a task experience (negative or positive) may depend on the type of
feedback a person receives during or after task performance. Performance feedback can occur in
several different situations, including when individuals are provided with accurate performance
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feedback (Badami, VaezMousavi, Wulf, & Namazizadeh, 2011), are provided with false
performance feedback (Vallerand & Reid, 1984; Vallerand & Reid, 1988), or infer their
competency through the task itself when performing well or performing poorly (Deci & Cascio,
1972; Silvia, 2003, 2005). Inferring competency from the task itself may be especially likely
when the task either very difficult or very easy.
Prior literature suggests that changes in interest can occur in response to performance
feedback. Specifically, positive performance feedback may increase task interest because
performance feedback gives individuals information about their task competence (Vallerand &
Reid, 1984), and feeling competent is usually desirable (White, 1959). Conversely, this means
that negative performance feedback may decrease task interest. If competence information
implies that individuals can succeed (or cannot succeed) at an important task, then they should
experience positive affect (or negative affect). Given that individuals may nonconsciously
reference their affect when making judgments about stimuli (Clore, 1992; Clore, Schwarz, &
Conway, 1994; Schwarz & Clore, 1983), it might also be the case that individuals reference their
affect related to a task experience when reporting their interest in that task.
The centrality of competence to the experience of task motivation is discussed in
Cognitive Evaluation Theory (Deci & Ryan, 1985). This theory states that one of the conditions
of intrinsic motivation for a task includes individuals’ sense of competence (Ryan & Deci, 2000).
In fact, research has demonstrated that positive feedback can predict intrinsic motivation; this
effect emerged because positive feedback led to especially high perceived competence
(Vallerand & Reid, 1984).
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Although Cognitive Evaluation Theory was developed to explain precursors to intrinsic
motivation, recent research and theory suggest that intrinsic motivation and task interest are
similar (e.g., Renninger, Hidi, & Krapp, 1992; Sansone & Harackiewicz, 2000). This means that
the necessity of competence for intrinsic motivation can likely be applied to task interest as well.
The idea that competency may be essential to individuals' task interest resonates with prior
studies involving student performance and class interest. For example, one study showed that
students' self-reported interest in a class was predicted by their grade (Thoman, Sansone,
Fraughton, & Pasupathi, 2012). This link between achievement and interest was also observed
in elementary school math classes: Positive performance feedback enhanced students' math
interest, whereas negative performance feedback hindered it (Köller, Baumert, & Schnabel
2001). In another study, students' math class performance predicted their interest in math one
year later (Marsh, Trautwein, Lüdtke, Köller, & Baumert, 2005).
Although much prior research has demonstrated that performance feedback impacts
perceived competence and interest, few studies have observed how positive affect versus
negative affect may be related to these variables (e.g., Sansone, 1986). This makes sense, given
that individuals' affect is an important component of their responses to performance feedback
because feeling competent is inherently desirable (White, 1959), and lacking perceived
competence would likely entail negative emotional consequences. In fact, it has been
demonstrated that negative performance feedback via a lack of progress can be associated with
negative affect (Holman, Totterdell, & Rogelberg, 2005). Altogether, this evidence may
tentatively suggest that affect resulting from task experience could be related to individuals’
perceptions of tasks, which may lead to subsequent changes in interest.
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1.2

The Potential Moderating Effect of Attainment Value

However, performance feedback may not lead to affective responses in all individuals.
For performance feedback to impact individuals' affect and, consequently, their interest, they
may need to care about the implications of the feedback. In essence, doing well at the task must
be important to individuals.
In a prior study, negative feedback and positive feedback were manipulated in a context
in which doing well was made salient. This feedback only affected outcomes for participants
who reported being oriented towards achievement; those who reported this orientation
demonstrated high interest and high perceived competence when they received positive feedback
or low interest and low perceived competence when they received negative feedback (Sansone,
1986). The implications of caring about doing well are also reflected for specific domains in the
expectancy-value models of achievement. These models suggest that the value of engaging in a
task and the likelihood of succeeding in that task are both essential for intrinsic motivation
(Eccles, Wigfield, & Schiefele, 1998). One type of value that is identified by the theory is the
importance of doing well in an activity. This is specifically referred to as domain attainment
value (Wigfield & Eccles, 2002), although similar constructs have also been posited elsewhere
(e.g., Harackiewicz & Manderlink, 1984; Harackiewicz & Sansone, 1991).
In essence, attainment value may have implications for the development of novel task
interest. For the current study, it is anticipated that participants will identify the overall domain
of the novel task (e.g., the domain of math would be identified for a novel math task involving a
new technique to perform multiplication) and extrapolate attainment value for the novel task
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from the overall domain. Then, those with high attainment value for the task domain, compared
to those with low attainment value, may show higher interest overall (Wigfield & Eccles, 2002)
and a stronger response to task feedback (Sansone, 1986) with regard to the novel task.
Therefore, attainment value for the novel task will be included as a moderator in the model for
Study 1.
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CHAPTER 2
STUDY 1

Study 1 investigated the following: (1) whether novel task interest differs between
conditions in which the novel task is manipulated to be especially difficult or especially easy; (2)
whether the affective response to the novel task is a plausible mediator between manipulated
difficulty and novel task interest; and (3) whether domain importance moderates the relationship
between difficulty and affect. To explore these ideas, participants were randomly assigned to
complete either an easy version or a difficult version of a novel task. After completing the task,
participants reported their affect and their novel math task interest. Prior to the study,
participants had also reported their perceived attainment value in regards to the domain of the
task.
Hypothesis 1: Participants in the difficult task condition should experience higher
negative affect and lower novel task interest than participants in the easy task condition.
Hypothesis 2: The impact of difficulty upon affect should be moderated by the
importance of performing well in the task domain. Specifically, the effect of difficulty should be
strongest for those with high attainment value.
Hypothesis 3: Affect should be a plausible mediator for the effect of difficulty and
attainment value on participants’ novel math task interest.
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2.1

2.1.1

Method

Participants

A G*Power (Erdfelder, Faul, & Buchner, 1996) analysis for a fixed effects, omnibus,
one-way ANOVA with two groups at 80% power was conducted to determine the sample size
that would be needed to detect a medium effect size, f = 0.25 (Cohen, 1988). This configuration
was used to simulate a significant difference in novel task interest between the two manipulated
difficulty groups. The G*Power analysis demonstrated that a sample size of 128 participants
would be required to detect such an effect.
Participants were sampled from a population of college students at a Midwestern
university. They were compensated with credit in a psychology course. A total of 154
participants were involved in the current study. Additional participants were sampled beyond the
128 specified by the power analysis because some hypotheses involved analytical models that
had more predictor variables than specified in G*Power. In addition, sampling additional
participants helped to retain power even after omitting participants who did not follow
instructions. Three participants were excluded from the analyses because they did not follow
instructions. Specifically, they did not use the novel math technique. In addition, two
participants were excluded from the analyses because they completed a number of math
problems in the difficult condition (19 or 20 math problems) that exceeded three standard
deviations from the overall mean (M = 2.07, SD = 3.322). Participants exceeding three standard
deviations were excluded due to concerns that they may have cheated on the math problems.
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The remaining sample of 149 participants’ (56.4% female) ages ranged from 18-31 years
(M=19.65). Most participants were Caucasian (51.0%) and others were Black (30.2%), Asian
(9.4%), Native American or Alaskan (1.3%), or identified as another race (10.7%); some
participants identified with more than one of the above racial categories.

2.1.2

2.1.2.1

Measures

Math Domain Attainment Value

Participants' math domain attainment value was measured prior to the study session. It
consisted of two items on a scale from 1 (not at all important) to 7 (very important; Wigfield &
Eccles, 2000; see Appendix A, part a). This scale was adapted from prior research, in which
acceptable internal consistency was reported for the attainment value scale (Cronbach’s alpha =
.80; Eccles [Parsons], Adler, & Meece, 1984). Acceptable internal consistency was also found in
the current study (Cronbach’s α = .84).

2.1.2.2

Positive Affect and Negative Affect

Participants' affect was assessed after completing the task. They rated how they currently
felt about their experience with the novel math strategy on two unipolar scales (i.e., one for
positive affect and one for negative affect) on a scale from 0 (not at all pleasant/unpleasant) to 4
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(extremely pleasant/unpleasant; Ritchie, Skowronski, Cadogan, & Sedikides, 2014; see
Appendix A, part b).

2.1.2.3

Novel Math Task Interest

Participants rated their interest in the novel math task on five items on a scale of 1
(indicating low interest) to 7 (indicating high interest; Durik, Shechter, Noh, Rozek, &
Harackiewicz, 2015; Wigfield & Eccles, 2000; see Appendix A, part c). These five items
pertained to two separate scales: one was a three-item scale and the other was a two-item scale.
For the purposes of analyses, each scale was analyzed separately. Although not explicitly stated
by the respective authors of each scale, it was noted that the three-item scale pertained to futureoriented interest whereas the two-item scale pertained to state interest. Both scales were adapted
from prior research. Acceptable internal consistency was reported for the interest scale
(Cronbach’s α = .74; Eccles [Parsons], Adler, & Meece, 1984). Acceptable internal consistency
for both scales emerged in the current study (Cronbach’s α for the three-item scale = .82;
Cronbach’s α for the two-item scale = .95).

2.1.2.4

Problem Difficulty

A manipulation check was included. Participants rated how difficult they believed it was
to use the novel math technique on a scale from 1 (not at all difficult) to 6 (very difficult; see
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Appendix A., part d). This ascertained whether the novel math task was perceived as more
difficult in the difficult condition than in the easy condition.

2.1.3

Design and Procedure

At the beginning of a college semester, introductory psychology students responded to a
mass survey that asked a variety of questions, including some that were pertinent to the current
studies. The math domain attainment value measure was included in these items.
Students could choose to participate in Study 1 for course credit. Participants who
attended were randomly assigned to either the difficult task condition or the easy task condition.
Then they learned a novel math strategy of multiplying “left-to-right” (Flansburg, 1996) and
applied it to a set of multiplication problems. The learning materials for the current study
involved an audio presentation and a slideshow. These materials were adapted from learning
materials that have been used successfully in prior research (e.g., Barron & Harackiewicz, 2001;
Durik & Harackiewicz, 2007). To view the visual learning materials that were included in the
slideshow, see Appendix B.
The novel math strategy is used in the following way: when multiplying two numbers
that both include a tens digit, the digits should be multiplied from left-to-right, instead of rightto-left as is traditionally taught in schools (Barron & Harackiewicz, 2001). With traditional
right-to-left multiplication, a zero is arbitrarily placed to change the type of unit (e.g., hundreds,
tens, ones) a number represents. In contrast, when using the novel left-to-right math strategy, the
numbers are treated as the units that they are meant to represent. Using this technique can be
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advantageous because it produces especially intuitive calculations. This is because the first
numbers that are multiplied together result in a product that is closer to the final answer than the
initial product that would result from the standard right-to-left multiplication technique. It has
been suggested that students are usually unfamiliar with this strategy (Barron & Harackiewicz,
2001), which is why it will be treated as a novel math task in the current study.
The instructions for how to use the novel left-to-right multiplication technique were
presented via MediaLab (Jarvis, 2004). Participants then solved example problems on their
own, and the MediaLab program showed them the right answers after they attempted the
example problems. After finishing these example problems, they were able to ask the
experimenter questions about the technique. Afterwards, they were given a set of 20 math
problems that were manipulated to be especially difficult or especially easy depending on
experimental condition. These problems were presented one-at-a-time on the computer screen.
Participants were provided with pencil and paper to solve the problems. Participants typed their
answer for the currently displayed math problem in order to advance to the next math problem.
They completed as many math problems as they could, using only the novel math strategy,
within five minutes.
After five minutes, the computer program took participants to another screen. The
screen told participants how many problems they had answered correctly and how many
problems other students had answered correctly. To reinforce the intended difficulty level of
each condition, participants were told that they solved three fewer problems than other students
(in the difficult condition) or three more problems than other students (in the easy condition).
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Then, all participants responded to a series of questions on the computer. These
questions asked participants about the current intensity of their affect when reflecting on the
math task. Participants were also asked about their interest in the novel math strategy. Two
types of counterbalancing were implemented to mitigate potential ordering effects: one involving
the ordering of the two affect measures and one involving the ordering of the affect measures
versus the interest measures. For some participants, positive affect was assessed before negative
affect, and vice-versa. In addition, for some participants, interest was assessed before affect, and
vice-versa. Then, participants were asked how difficult they believed the novel math task was.
Due to the potentially uncomfortable nature of struggling with the difficult task, debriefing was
conducted with the thorough procedure outlined by Aronson, Ellsworth, Carlsmith, and Gonzales
(1989).

2.2.1.1

2.2

Analyses and Results

2.2.1

Preliminary Analyses

Manipulation Check

Some preliminary analyses were conducted to ascertain whether the manipulation of
difficulty was effective and whether there were order effects. First, preliminary analyses
assessed whether the condition manipulation was effective. Between the easy condition and the
difficult condition, participants’ ratings of difficulty differed significantly, F(1, 147) = 99.080, p
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= <.001, ηp2 = .403. As intended, the math problems were perceived to be harder in the difficult
condition (M = 4.37; SD = 1.77) compared with the easy condition (M = 1.95; SD = 1.16).

2.2.1.2

Ordering Effects

Second, preliminary analyses assessed whether the impact of the difficulty manipulation
on the outcomes was confounded by ordering effects (i.e., the order in which questions were
posed). Specifically, tested ordering effects involved whether participants were asked about their
positive affect or their negative affect first, and whether participants were asked about their
interest or their affect first. A potential interaction between these orders was also tested. Two, 2
(affect first versus interest first) x 2 (positive affect versus negative affect first) factorial
ANOVA analyses were conducted, one for each interest type (future-oriented interest and state
interest). For future-oriented interest as well as state interest, no ordering effects were observed
regarding the main effect of affect versus interest first, the main effect of positive affect versus
negative affect first, or their interaction.
Lastly, preliminary analyses assessed whether ordering affected the relationships between
either positive or negative affect and interest. Moderation analyses were conducted that
regressed interest on the standardized version of affect (positive or negative), the contrast code
for whether positive affect was assessed (coded +1) before negative affect (coded -1), the
contrast code for whether affect was assessed before interest (coded -1, versus interest first,
coded +1), and the three two-way interactions and the three-way interaction between all three
variables. The possibility of ordering effects impacting results was tested with two moderation
models. Each model tested either future-oriented or state interest as an outcome. In total, four
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moderation models were tested. Each model tested involved future-oriented or state interest as
an outcome, with either positive affect or negative affect as a standardized predictor.
Most results were non-significant. However, the interaction between standardized
negative affect and the ordering effect of positive affect first (coded as +1) versus negative affect
first (coded as -1) was marginally significant for the outcome of future-oriented interest, B =
-0.257, t(142) = -1.889, p = .061, and significant for state interest, B = -0.310, t(142) = -2.221, p
= .028. Both effects suggested that the negative relationship between negative affect and interest
tended to be more negative when negative affect was assessed before positive affect. These
ordering effects were corroborated when examining simple slopes. To conduct the simple
slopes, the irrelevant main effects and interactions were trimmed from the models and only
standardized negative affect, the contrast-coded positive/negative affect predictor and their
interaction were tested. For both future-oriented interest and state interest, there was a negative
relationship between negative affect and interest when positive affect was assessed before
negative affect (future-oriented interested, B = -0.772, t(145) = -4.225, p = <.001; state interest,
B = -0.785, t(145) = -4.224, p = <.001). However, those relationships became non-significant
when negative affect was assessed first. This indicates that the manner in which affect is
assessed might impact reports of interest. This introduces a complexity when interpreting
subsequent analyses involving negative affect and interest.
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2.2.1.3

Condition Differences, Hypothesis 1

Mean differences between the easy condition and the difficult condition for the affect
variables and for the interest variables were tested with one-way ANOVAs. As predicted,
negative affect, F(1, 147) = 9.210, p = .003, ηp2 = .059, positive affect, F(1, 147) = 79.143, p =
<.001, ηp2 = .350, future-oriented interest, F(1, 147) = 64.722, p = <.001, ηp2 = .306, and state
interest, F(1, 147) = 52.230, p = <.001, ηp2 = .262, differed by condition (supporting Hypothesis
1). Higher negative affect, lower positive affect, lower future-oriented interest, and lower state
interest were experienced in the difficult condition compared with the easy condition (See Table
1 for means and SDs of these variables; see Table 2 for the significance tests of condition
differences between these variables; see Table 3 for the correlations between these variables).

Table 1
Means and Standard Deviations for Variables in Study 1, Separated by Condition
Easy
Difficult
Overall
Condition
Condition
M
SD
M
SD
M
SD
Attainment Valuea
5.10
1.42
Difficulty
1.95
1.16
4.37
1.77
3.10
1.91
Positive Affect
3.77
0.88
2.31
1.12
3.07
1.24
Negative Affect
2.09
1.20
2.66
1.10
2.36
1.18
Future-Oriented Interest
5.32
1.22
3.40
1.68
4.41
1.74
State Interest
5.60
1.22
3.78
1.81
4.73
1.42
a
Note. Means for attainment value are not reported by condition because this variable was
assessed prior to random assignment to condition.
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Table 2
Mean Differences Between Conditions for Variables in Study 1

Difficulty
Positive Affect
Negative Affect
Future-Oriented
Interest
State Interest

df
147
147
147

F
99.080
79.143
9.210

ηp2
.403
.350
.059

p
<.001
<.001
.003

147
147

64.722
52.230

.306
.262

<.001
<.001

Table 3
Correlations Between Variables in Study 1
1.
1. Difficulty
2. Positive Affect
3. Negative Affect
4. Future-Oriented Interest
5. State Interest
6. Attainment Value

3.

-.61*
.24* -.30*
-.48* .73*
-.32*
-.46* .73*
-.29*
-.03
.15
-.13
Note. *p < .01

2.2.2

2.2.2.1

2.

4.

5.

.88*
.12

.27*

6.

Main Analyses

Hypothesis 2 and Hypothesis 3

The remaining hypotheses for Study 1 examined potential mediated relationships, and
were tested with a series of three multiple regression analyses (Baron & Kenny, 1986), and then
tested using a bootstrapping approach (Hayes, 2013). The basic model included the
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manipulation of difficulty (difficult or easy) and participants' math attainment value as a
moderator. This basic model was used to predict novel math task interest (the dependent
variable). In a separate model, manipulated difficulty and math attainment value were used to
predict affect (the hypothesized mediator). Then, to test whether affect fit the role of a plausible
mediator of the effects of the manipulations on novel task interest, participants' affect was added
as a predictor to the basic model. The interactions between affect and other terms were also
tested, but they would be trimmed from further analyses if they were not statistically significant.
First, the dependent variable was regressed on the independent variables. It was
anticipated that there would be a main effect of task difficulty, as well as a significant two-way
interaction between task difficulty and math attainment value, on novel math task interest.
Second, the mediator was regressed on the independent variable. It was anticipated that
there would be a main effect of task difficulty, as well as a significant two-way interaction
between task difficulty and math attainment value, on affect.
Third, the dependent variable was regressed on the independent variable, the mediator,
and the moderator. It was anticipated that including affect as a mediator should attenuate the
effect of the two-way interactions between task difficulty and math attainment value on the
dependent variable, novel math task interest.
These steps were conducted for each of the two outcomes (future-oriented interest and
state interest) and each of the two mediators (positive affect and negative affect). Crossing each
mediator with each outcome lead to a total of four tested models: condition predicting futureoriented interest mediated by positive affect, condition predicting future-oriented interest
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mediated by negative affect, condition predicting state interest mediated by positive affect, and
condition predicting state interest mediated by negative affect.
For each model, the interaction between condition and attainment value was nonsignificant. Although hypothesized, this suggested that moderated mediation models were not
plausible for these variables (i.e., Hypothesis 2 was not supported; see Table 4 for results).
Therefore, simplified versions of each model, without the moderator of attainment value, were
tested. In essence, these four models only assessed whether affect (positive or negative) was a
plausible mediator for the relationship between condition and interest (future-oriented or state).
See Table 5 for all results of these simplified models.
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Table 4
Hypothesized Moderated Mediation Models Involving Affect as a Mediator Between Condition
and Interest (with Attainment Value as a Moderator of the Relationship Between Condition and
Affect)
Predictor
Step
1

Step
2

Step
2

Step
1

Step
2

Step
2

B
SE
Future-Oriented

β

t

p

Condition
Attn Val
Condition x Attn Val

0.887
0.161
0.007

.127
.397
.253

.553
.101
.007

6.969
0.406
0.027

<.001
.685
.978

Condition
Attn Val
Condition x Attn Val
Positive Affect

0.330
0.174
-0.088
0.959

.131
.328
.210
.135

.206
.109
-.086
.590

2.512
0.529
-0.418
7.112

.014
.598
.677
<.001

Condition
Attn Val
Condition x Attn Val
Negative Affect

0.827
0.161
-0.013
-0.241
State

.130
.392
.251
.129

.516
.101
-.013
-.152

6.363
0.412
-0.053
-1.859

<.001
.681
.958
.066

Condition
Attn Val
Condition x Attn Val

0.749
-0.170
0.395

.127
.397
.254

.470
-.107
.390

5.876
-0.429
1.558

<.001
.669
.122

Condition
Attn Val
Condition x Attn Val
Positive Affect

0.158
-0.157
0.295
1.018

.128
.319
.204
.131

.099
-.099
.291
.629

1.235
-0.491
1.443
7.768

.220
.624
.152
<.001

Condition
0.692
.130
.434
Attn Val
-0.170 .394
-.107
Condition x Attn Val 0.376
.251
.372
Negative Affect
-0.227 .130
-.144
Note. Attn Val = Attainment Value

5.310
-0.432
1.496
-1.748

<.001
.667
.138
.083
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Table 5
Trimmed Mediation Models Involving Affect as a Mediator Between Condition and Interest
Predictor
Step 1
Step 2
Step 1
Step 2

Step 1
Step 2
Step 1
Step 2

Condition
Condition
Positive
Condition
Condition
Negative
Condition
Condition
Positive
Condition
Condition
Negative

B
SE
Future-Oriented
0.961
.119
0.329
.119
0.866
.097
0.961
.119
0.877
.120
-0.293
.102
State
0.907
.126
0.225
.124
0.935
.100
0.907
.126
0.831
.127
-0.267
.108

β

t

p

.553
.189
.615
.553
.505
-.199

8.045
2.752
8.940
8.045
7.297
-2.874

<.001
.007
<.001
<.001
<.001
.005

.512
.127
.651
.512
.469
-.178

7.227
1.817
9.331
7.227
6.531
-2.475

<.001
.071
<.001
<.001
<.001
.014

For the model that tested whether positive affect fit the role of a plausible mediator
between manipulated condition and future-oriented interest outcome, condition (easy coded +1;
difficult coded -1) was positively associated with future-oriented interest, B = 0.961, t(147) =
8.045, p = <.001 (see Figure 1). Then, condition was positively associated with the mediator of
positive affect, B = 0.730, t(147) = 8.896, p = <.001. Finally, condition was positively associated
with the outcome of future-oriented interest (but was attenuated), B = 0.329, t(147) = 2.752, p =
.007, when controlling for the mediator of positive affect, B = 0.866, t(147) = 8.940, p = <.001
(see Figure 2). In addition, a Sobel test was conducted, which revealed significant mediation in
the model (z = 6.30, p = <.001). These results suggest partial mediation.
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Figure 1: The main effect of condition upon future-oriented interest. The values refer to
unstandardized regression coefficients.

Figure 2: The effect of condition upon future-oriented interest, mediated by positive affect. The
values refer to unstandardized regression coefficients. The curved path represents the portion of
the effect of condition that was mediated by positive affect.

For the model that tested whether negative affect fit the role of a plausible mediator
between manipulated condition and future-oriented interest outcome, condition was positively
associated with future-oriented interest, B = 0.961, t(147) = 8.045, p = <.001 (see Figure 1).
Then, condition was negatively associated with the mediator of negative affect, B = -0.286,
t(147) = -3.035, p = .003. Finally, condition was positively associated with the outcome of
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future-oriented interest (but was attenuated), B = 0.877, t(146) = 7.297, p = <.001, when
controlling for the mediator of negative affect, B = -0.293, t(146) = -2.874, p = .005 (see Figure
3). In addition, a Sobel test was conducted and revealed significant mediation in the model (z =
2.09, p = .037). These results suggest partial mediation.

Figure 3: The effect of condition upon future-oriented interest, mediated by negative affect. The
values refer to unstandardized regression coefficients. The curved path represents the portion of
the effect of condition that was mediated by negative affect.

For the model that tested whether positive affect fit the role of a plausible mediator
between manipulated condition and the state interest outcome, condition was positively
associated with state interest, B = 0.907, t(147) = 7.227, p = <.001 (see Figure 4). Then,
condition was positively associated with the mediator of positive affect, B = 0.730, t(147) =
8.896, p = <.001. Finally, condition became a non-significant predictor of the outcome of state
interest, B = 0.225, t(146) = 1.817, p = .071, when controlling for the mediator of positive affect,
B = 0.935, t(146) = 9.331, p = <.001 (see Figure 5). In addition, a Sobel test was conducted and
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revealed significant mediation in the model (z = 6.45, p = <.001). These results suggest full
mediation.

Figure 4: The main effect of condition upon state interest. The values refer to unstandardized
regression coefficients.

Figure 5: The effect of condition upon state interest, mediated by positive affect. The values
refer to unstandardized regression coefficients. The curved path represents the portion of the
effect of condition that was mediated by positive affect.

For the model that tested whether negative affect fit the role of a plausible mediator
between manipulated condition and the state interest outcome, condition was positively
associated with state interest, B = 0.907, t(147) = 7.227, p = <.001 (see Figure 4). Then,
condition was negatively associated with the mediator of negative affect, B = -0.286, t(147) = -
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3.035, p = .003. Finally, condition was positively associated with the outcome of state interest
(but was attenuated), B = 0.831, t(146) = 6.531, p = <.001, when controlling for the mediator of
negative affect, B = -0.267, t(146) = -2.475, p = .014 (see Figure 6). In addition, a Sobel test was
conducted; in contrast to the other models, significant mediation was not revealed (z = 1.92, p =
.055). These results suggest partial mediation.

Figure 6: The effect of condition upon state interest, mediated by negative affect. The values
refer to unstandardized regression coefficients. The curved path represents the portion of the
effect of condition that was mediated by negative affect.

Finally, these mediation models were also tested with a SPSS PROCESS macro that
conducts bootstrapping for mediation (Hayes, 2013). It was anticipated that the indirect pathway
involving condition through affect would be significant. These tests mostly corroborated the
Sobel results discussed above (for positive affect and future-oriented interest, B = 0.63, 95% CI
[0.45, 0.85]; for negative affect and future-oriented interest, B = 0.08, 95% CI [0.02, 0.21]; for
positive affect and state interest, B = 0.68, 95% CI [0.49, 0.90]; for negative affect and state
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interest, B = 0.08, 95% CI [0.01, 0.20]). Notably, the confidence intervals of the models
involving negative affect as a mediator were close to including zero.
Overall, Hypothesis 2 was not supported and Hypothesis 3 was partially supported.
Although attainment value was not a significant moderator in the model, affect fit the role of a
plausible mediator for the relationship between manipulated difficulty and interest for most of
the models, except for the model involving negative affect and state interest, for which the Sobel
test was non-significant (although, Sobel tests tend to be overly conservative; MacKinnon,
Warsi, & Dwyer, 1995).

2.2.3

Exploratory Analyses

Exploratory analyses were conducted to determine the extent to which affect was a
plausible mediator of the relationship between manipulated difficulty and interest, relative to
alternative explanations. Although the main analyses assumed that affect should precede
interest, a different causal order might also be feasible. Therefore, it was considered that
participants’ interest in the technique may have actually preceded their affect.

2.2.3.1

Alternative Models with Affect and Interest Having Switched Roles

The steps of the Sobel mediation test (Baron & Kenny, 1986) were conducted for each of
the two outcomes (positive affect and negative affect) and each of the two potential mediators
(future-oriented interest and state interest). Crossing each mediator with each outcome led to a
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total of four tested models: condition predicting positive affect mediated by future-oriented
interest, condition predicting positive affect mediated by state interest, condition predicting
negative affect mediated by future-oriented interest, and condition predicting negative affective
mediated by state interest (See Table 6 for all results).

Table 6
Alternative Mediation Models Involving Interest as a Mediator Between Condition and Affect

Predictor
Step 1
Step 2

Step 1
Step 2

Step 1
Step 2

Step 1
Step 2

Condition
Condition
FutureOriented
Condition
Condition
State
Condition
Condition
FutureOriented
Condition
Condition
State

Std
Error

β

t

p

.082
.079

.592
.273

8.896
4.247

<.001
<.001

0.409
0.730
0.367
0.399
Negative
-0.286
-0.111

.046
.082
.076
.043

.576
.592
.298
.574

8.940
8.896
4.844
9.331

<.001
<.001
<.001
<.001

.094
.110

-.243
-.094

-3.035
-1.002

.003
.318

-0.183
-0.286
-0.149
-0.151

.064
.094
.108
.061

-.269
-.243
-.127
-.227

-2.874
-3.035
-1.384
-2.475

.005
.003
.168
.014

B
Positive
0.730
0.337

For the model that tested whether future-oriented interest fit the role of a plausible
mediator between manipulated condition and a positive affect outcome, condition (easy coded
+1; difficult coded -1) was positively associated with positive affect, B = 0.730, t(147) = 8.896, p
= <.001 (see Figure 7). Then, condition was positively associated with the mediator of futureoriented interest, B = 0.961, t(147) = 8.045, p = <.001. Finally, condition was positively

28
associated with the outcome of positive affect (but was attenuated), B = 0.337, t(146) = 4.247, p
= <.001, when controlling for the mediator of future-oriented interest, B = 0.409, t(146) = 8.940,
p = <.001 (see Figure 8). In addition, a Sobel test was conducted and revealed significant
mediation in the model (z = 5.98, p = <.001). These results suggest partial mediation.

Figure 7: The main effect of condition upon positive affect (exploratory analysis). The values
refer to unstandardized regression coefficients.

Figure 8: The effect of condition upon positive affect, mediated by future-oriented interest
(exploratory analysis). The values refer to unstandardized regression coefficients. The curved
path represents the portion of the effect of condition that was mediated by future-oriented
interest.
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For the model involving a future-oriented interest mediator and a negative affect
outcome, condition was negatively associated with the outcome of negative affect, B = -.286,
t(147) = -3.035, p = .003 (see Figure 9). Then, condition was positively associated with the
mediator of future-oriented interest, B = 0.961, t(147) = 8.045, p = <.001. Finally, condition was
negatively associated with the outcome of negative affect, B = -0.111, t(146) = -1.002, p = .318,
when controlling for the mediator of future-oriented interest, B = -0.183, t(146) = -2.874, p =
.005 (see Figure 10). In addition, a Sobel test was conducted and revealed significant mediation
in the model (z = -2.70, p = .007). These results suggest full mediation.

Figure 9: The main effect of condition upon negative affect (exploratory analysis). The values
refer to unstandardized regression coefficients.
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Figure 10: The effect of condition upon negative affect, mediated by future-oriented interest
(exploratory analysis). The values refer to unstandardized regression coefficients. The curved
path represents the portion of the effect of condition that was mediated by future-oriented
interest.

For the model involving a state interest mediator and a positive affect outcome, condition
was positively associated with future-oriented interest, B = 0.730, t(147) = 8.896, p = <.001 (see
Figure 8). Then, condition was positively associated with the mediator of state interest, B =
0.907, t(147) = 7.227, p = <.001. Finally, the IV of condition significantly predicted the outcome
of positive affect (but was attenuated), B = 0.367, t(146) = 4.844, p = <.001, when controlling for
the mediator of state interest, B = 0.399, t(146) = 9.331, p = <.001 (see Figure 11). In addition, a
Sobel test was conducted and showed significant mediation in the model (z = 5.69, p = <.001).
These results suggest partial mediation.
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Figure 11: The effect of condition upon positive affect, mediated by state interest (exploratory
analysis). The values refer to unstandardized regression coefficients. The curved path represents
the portion of the effect of condition that was mediated by state interest.

For the model involving a state interest mediator and a negative affect outcome, condition
was negatively associated with negative affect, B = -0.286, t(146) = -3.035, p = .003 (see Figure
9). Then, condition was positively associated with the mediator of state interest, B = 0.907,
t(147) = 7.227, p = <.001. Finally, condition became a non-significant predictor of the outcome
of negative affect, B = -0.149, t(146) = -1.384, p = .168, when controlling for the mediator of
state interest, B = -0.151, t(146) = -2.475, p = .014 (see Figure 12). In addition, a Sobel test was
conducted and showed significant mediation in the model (z = -2.34, p = .019). These results
suggest full mediation.
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Figure 12: The effect of condition upon negative affect, mediated by state interest (exploratory
analysis). The values refer to unstandardized regression coefficients. The curved path represents
the portion of the effect of condition that was mediated by state interest.

Finally, this mediation model was also tested with bootstrapping for mediation (Hayes,
2013). It was anticipated that the indirect pathway involving condition through interest should
be significant. These tests corroborated the Sobel results discussed above (for positive affect and
future-oriented interest, B = 0.39, 95% CI [0.28, 0.53]; for negative affect and future-oriented
interest, B = -0.18, 95% CI [-0.31, -0.07]; for positive affect and state interest, B = 0.36, 95% CI
[0.25, 0.49]; for negative affect and state interest, B = -0.04, 95% CI [-0.26, -0.04]).
When comparing the models with different mediators (i.e., affect as a mediator vs.
interest as a mediator), it is worth noting that one Sobel test was non-significant for the tests
involving affect as a mediator and none were non-significant for the tests involving interest as a
mediator. However, all bootstrapping analyses indicated significant mediation effects. Based on
these results, it is difficult to discern which variable- affect or interest- was the most viable as a
causal mechanism when the other variable was the outcome.
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2.3

Study 1 Discussion

Overall, the purpose of Study 1 was to replicate prior research (e.g., Vallerand & Reid
1984) by testing whether affect is a plausible mediating mechanism for the relationship between
manipulated task difficulty and interest in a task, particularly for individuals who care about
performing well in the task.
Hypothesis 1 was supported because participants in the difficult condition reported higher
negative affect and lower task interest than participants in the easy condition. Hypothesis 2 was
not supported because attainment value did not moderate the strength of the relationship between
task difficulty and experienced affect. Hypothesis 3 was partially supported because, for each
type of interest (future-oriented and state) and each type of affect (positive and negative), affect
fit the role of a plausible mediator for the relationship between condition difficulty and interest.
However, exploratory analyses weakened that conclusion because alternative models
demonstrated that switching the order of affect and interest also yielded significant mediation
effects. This means that interest, in addition to being a plausible outcome in the main analyses,
was also a plausible mediator for the relationship between condition difficulty and affect in the
exploratory analyses. Therefore, discerning whether affect or interest is the most plausible
causal mechanism for the other construct is not possible from these data. In fact, it is difficult to
ascertain whether affect and interest are different constructs. This is especially true when
assessing mediation models with variables that were only measured and not manipulated; in
these cases, it is important to demonstrate that the mediator and the outcome are conceptually
distinct (Spencer, Zanna, & Fong, 2005). In line with this idea, prior research provides a
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theoretical basis for asserting that interest and affect are distinct, especially because individuals
can be interested in stimuli they deem disturbing or that otherwise does not generate positive
affect (Iran-Nejad, 1987; Silvia, 2006).
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CHAPTER 3
STUDY 2 INTRODUCTION

The question of whether affective responses inform task interest remains inconclusive
with this study. Therefore, an additional study was warranted. Furthermore, exploring
additional properties of affect may help to discern whether affect truly impacts interest. For
example, changes in affect over time, may lead to changes in interest over time. Therefore,
Study 2 was conducted, in which the passage of time and emotional regulatory strategies were
considered.

3.1

The Fading Affect Bias

One phenomenon that describes typical changes in affect over time is the fading affect
bias (FAB). The FAB suggests that, following an emotional event, positive affect and negative
affect fade at different rates. Usually, negative affect associated with negative events fades faster
than positive affect associated with positive events (Walker & Skowronski, 2009). For example,
the negative feelings from losing a competition will likely fade faster than the positive feelings
from winning a competition. The FAB provides insight into how individuals deal with many
types of emotional life events.
The FAB has been demonstrated with a variety of methodologies. Some FAB studies
asked participants to recall memories of a specific valence, either negative or positive (Ritchie,
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Skowronski, Hartnett, Wells, & Walker, 2009; Skowronski, Gibbons, Vogl, & Walker, 2004).
For these studies, participants were asked to reflect on memories containing specified features
(e.g., strong affective intensity). The FAB trend has also been observed over time with diary
methods (e.g., Gibbons, Lee, & Walker, 2010; Walker et al., 1997). For these methods,
participants wrote about positive events and negative events as they occurred, then rated the
affective valence and the affective intensity of those events at the time they occur, and then
provided another affective rating at a later time. The results of these studies demonstrated that
the affective fade occurring between initial ratings and subsequent ratings is usually larger for
negative events than for positive events.
These trends are thought to reflect emotionally adaptive patterns. Recovery from
negative affect may enable individuals to be open to experiences that can help them to recognize
new opportunities and persist in their goals (Fredrickson, 2001). Other advantages enabled by
the FAB have also been identified. The FAB strengthens one's positive views of the self and of
the world, opens individuals up to others, and motivates them to act (Conway & Pleydell-Pearce
2000; Walker & Skowronski, 2009).
It has been proposed that the mechanism for the FAB involves doing deliberate cognitive
work to reduce negative affective states (Walker, Skowronski, & Thompson, 2003). This
process of reducing negative affect is conveyed by the mobilization-minimization hypothesis
(Taylor, 1991). This hypothesis suggests that the presence of negative affect motivates the use
of cognitive effort to minimize or eliminate negative affect. The mobilization-minimization
hypothesis is regarded as the best explanation for the FAB, more so than the explanation that the
FAB occurs because unpleasant events are simply forgotten over time (Walker, Skowronski, &
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Thompson, 2003). This is because negative event rehearsal actually facilitates negative affective
fade, even though event rehearsal should logically promote retention of the negative event
memory. For example, talking about negative memories with supportive individuals accelerates
the affective fade associated with those memories (Skowronski et al., 2004). Furthermore, the
FAB can occur quickly after the termination of a negative event, before forgetting might feasibly
occur. For example, studies have demonstrated that fading can begin within 12 to 36 hours after
a negative event occurs (Gibbons et al., 2010).
The mobilization-minimization hypothesis for the FAB (Taylor, 1991; Walker,
Skowronski, & Thompson, 2003) conveys a manner in which individuals may emotionally selfregulate following negative performance feedback. The hypothesis is similar to the concept of
trivialization, which occurs when the subjective importance of a negative event is deliberately
mitigated to reduce negative affect (Festinger, 1957; Simon, Greenberg, & Brehm, 1995).
Trivialization studies often focus on attitude change (e.g., Simon et al., 1995), but one study
demonstrated that negative feedback regarding participants’ knowledge for common tasks (i.e.,
tasks related to environmental conservation) caused participants to trivialize goals related to
those tasks and to experience reduced commitment to them (Devezer, Sprott, & Spangenberg,
2008). This lends support to the idea that interest in a novel task may not develop if negative
feedback is received and the novel task is trivialized.
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3.2

The Issue of Domain Importance and the FAB

Studies about the FAB have not traditionally focused on achievement-related situations,
but some experiences recorded by participants might have implied achievement situations, such
as doing well on a test. This means that some constructs that impact achievement situations,
such as attainment value, may also impact the FAB for achievement-related life events. In fact,
one construct that has been discussed in terms of the FAB, and is similar to attainment value, is
that of event self-importance.
The extent to which an event is important to the self can impact the rate of affective fade
(Ritchie, Skowronski, Wood, Walker, Vogl, & Gibbons, 2006). This entails that the situational
characteristics of a life event can influence whether the FAB occurs. Overall, several patterns of
affective fade exist (Ritchie et al., 2009; Walker & Skowronski, 2009). For self-important life
events in particular, both positive affect and negative affect tend to fade slowly. Therefore, for
self-important events, individuals tend to experience an enduring emotional impact when
important negative events are recalled.
Perhaps event importance from general life events can be extrapolated to achievement
situations. For example, it is possible that affective fade is also reduced for events related to
domains imbued with a high attainment value. This is important for Study 2. Perhaps attainment
value did not moderate the effect of performance feedback on initial affect and interest (as found
in Study 1), but it might moderate the effect of performance feedback on fade (i.e., additional
attainment value entails reduced fade).
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3.3

How Growth Mindset May Impact the FAB

In addition to event self-importance, individual differences have also been found to alter
the usual trend of the FAB. One example from prior FAB research involves dysphoric
individuals. They tend to retain negative affect for a longer period of time than non-dysphoric
individuals (Walker, Skowronski, Gibbons, Vogl, & Thompson, 2003). Another individual
difference, growth mindset, has not been studied in prior FAB research. Therefore, Study 2
explored how growth mindset might impact the FAB.
Individuals tend to frame their ability to do achievement-related tasks as either
changeable or unchangeable. This idea is made explicit by comparing a growth mindset to a
fixed mindset. Growth mindset refers to the belief that one’s basic ability level can be changed
and improved with effort. Thereby, growth mindset may allow individuals to be receptive to
even negative task experiences because they perceive that such experiences provide challenging
learning opportunities (Dweck, 1999; Dweck & Leggett, 1988). In contrast, a fixed mindset
entails the belief that one's basic ability level will never change, regardless of any attempts
toward improvement.
The effects of a growth mindset versus a fixed mindset on persistence and performance
have been tested experimentally. Individuals exposed to growth mindset manipulations designed
to convince them of their potential for learning proved effective in both a short-term lab
experiment (e.g., Cury, Elliot, Fonseca, & Moller, 2006) and over a long-term period (e.g., a
school semester; Blackwell, Trzesniewski, & Dweck, 2007). The long-term manipulation of
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growth mindset produced positive outcomes, such as enhanced academic achievement, over an
extended period of time (i.e., a few weeks) after the manipulation had ended.
Individuals differ in the extent to which they endorse these mindsets. Being inclined
towards one mindset, relative to the other, may influence individuals' affective reactions to
negative experiences. For example, individuals with a fixed mindset tend to experience
emotional distress when faced with the prospect of failure (Dweck & Leggett, 1988). The
proposed explanation for this increased distress is that individuals respond to failure feedback
with hopelessness when they feel like they cannot improve. These individuals are theorized to
be ashamed of poor performance because it reflects a permanent personal flaw. For this reason,
fixed-minded individuals may be especially likely to emotionally regulate after a negative task
experience.
It is not clear whether growth-minded individuals experience negative affect following
negative task experiences. In fact, they may not need to emotionally regulate at all, given that
they tend to not experience negative affect in response to challenging task experiences (Dweck &
Leggett, 1988). Instead, growth-minded individuals may even experience positive affect. This is
because, for growth-minded individuals, positive affect can be experienced even after a setback
with a task (Dweck, 1999). This idea is further supported by evidence demonstrating that
pursuing goals for the sake of improvement is associated with positive emotions, such as hope
and pride (Pekrun, Elliot, & Maier, 2006). If growth-minded individuals do not respond to
negative task experiences with negative emotions, then these individuals would not need to
emotionally self-regulate.
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Alternatively, it is possible that growth-minded individuals initially experience negative
affect in response to negative task experiences, but then experience positive affect once they
recognize the learning value inherent in the feedback. This would mean that both growthminded individuals and fixed-minded individuals would need to emotionally self-regulate
following the experience of a difficult task. However, the proposed manner in which growthminded individuals emotionally self-regulate (by framing the experience as constructive)
contrasts with the proposed manner in which fixed-minded individuals emotionally self-regulate
(by trivializing the task; Devezer et al., 2008; Festinger, 1957). In other words, growth mindset
may influence the nature of the emotional regulatory processes following negative task
experiences.
In summary, based solely on prior literature, it remains uncertain how growth-minded
individuals will respond to negative task experiences, both immediately and over time.
Study 2 evaluated two alternative possibilities regarding how growth-minded individuals
react to negative task experiences. One of two potential patterns was anticipated: (1) growthminded individuals experience no negative affect, or (2) growth-minded individuals initially
experience some negative affect, but they cope with it by recognizing the value of the
experience. Both alternatives suggest that growth-minded individuals would not trivialize a
novel activity, even if it provides them with a negative experience. This is because the first
alternative would not involve emotional regulation at all (i.e., there is no negative affect to fade),
whereas the second alternative should provide an effective means of coping with the negative
experience that does not involve trivializing the task.
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CHAPTER 4
STUDY 2

Study 2 investigated the following: (1) whether participants' affect and novel task interest
changed over time after experiencing a task, (2) whether affective fade and interest showed
different patterns when that task was easy versus difficult, and (3) whether those patterns
differed between growth-minded individuals and fixed-minded individuals.
Prior to the study, participants reported their attainment value of math and their growth
mindset regarding math-related activities. As in Study 1, participants were assigned to complete
a task designed to be either especially difficult or especially easy. During the first session of
Study 2, participants completed the task and then reported their affect. During their second
session, two days later, they reflected upon their experience with the novel task from session 1
and then reported their current affect and current interest in the novel math task.
Based on the reviewed literature, multiple hypotheses were made. The following
hypotheses reflect some preliminary ideas that will help to verify the nature of the data before
testing the main model involving affect and task interest.
Hypothesis 1: Participants in the easy task condition would report higher task interest
than those in the difficult task condition.
Hypothesis 2: The negative affect associated with an especially difficult task should fade
faster than the positive affect associated with an especially easy task.
Support for Hypothesis 2 would suggest that the FAB had occurred.
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Hypothesis 3: Math attainment value should reduce the amount of affective fade that
participants experience.
Support for Hypothesis 3 would corroborate earlier research suggesting that the event
importance promotes the retention of both positive affect and negative affect (Ritchie et al.,
2006).
The following hypotheses represent the main purpose of Study 2, involving how affect
and task interest change after performing a difficult task versus an easy task.
Hypothesis 4: In the easy task condition, attainment value will positively predict task
interest, but growth mindset will not.
Hypothesis 5: In the difficult task condition, participants who report high math domain
attainment value and high growth mindset should have higher novel math task interest than
participants with low math domain attainment value and a low growth mindset score.
Support for Hypothesis 4 and Hypothesis 5 would support the ideas that attainment value
usually contributes to task motivation (Wigfield & Eccles, 2002) and that growth-minded
individuals tend to believe that challenges can be overcome with effort (Dweck & Legget, 1988).
Hypothesis 6a: In the difficult task condition, the affective fade exhibited by participants
who have high math attainment value and high growth mindset should positively predict their
novel math task interest.
Support for Hypothesis 6a would suggest that growth-minded individuals associate
difficult tasks with opportunities for growth, which may sustain interest over time.
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Hypothesis 6b: In the difficult task condition, the affective fade exhibited by participants
who have high math attainment value and low growth mindset (i.e., a fixed mindset) should
negatively predict their novel math task interest.
Support for Hypothesis 6b would suggest that negative task experiences can signal low
competence to fixed-minded individuals, which may motivate them to trivialize the task that
inflicted the negative experience (Festinger, 1957).
Hypothesis 7: In the easy task condition, the affective fade exhibited by participants who
have high math attainment value should negatively predict their novel math task interest.
Moreover, in contrast to the difficult condition, it is anticipated that growth mindset will not
impact affect or interest in the easy condition.
Support for Hypothesis 7 would suggest two ideas: 1) For participants who value their
performance in math, positive affect should predict their novel math task interest and 2) growth
mindset is irrelevant when individuals have a positive task experience (Dweck, 1986; Dweck &
Leggett, 1988).
Lastly, exploratory analyses were conducted on participants’ performance on the task
during their second session. Specifically, it was anticipated that growth-minded participants or
participants who experienced positive affect should expend additional effort on completing this
task during their second session.
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4.1

4.1.1

Method

Participants

Results from Study 1 were used to determine an adequate sample size for observing
similar patterns of outcomes in Study 2. This was done with another G*Power (Erdfelder et al.,
1996) analysis. In Study 1, the G*Power analysis was used to simulate a significant mean
difference between the easy condition and the difficult condition on the dependent measure of
novel task interest. However, there were two types of interest measured (future-oriented and
state) as well as another pair of outcomes that differed by condition: positive affect and negative
affect. It was necessary to choose a single outcome and to calculate its effect size for the
G*Power analysis. When making this decision, it was noted that having enough power to detect
the smallest effect would likely entail that other, larger effects are also detectable. Therefore,
Cohen’s d statistics were calculated for each of these outcomes. The smallest effect size was for
the outcome of negative affect (easy condition M = 2.09, SD = 1.197; difficult condition M =
2.66; SD = 1.095). Ultimately, a G*Power analysis for a mean difference between two
independent means (t-test) at 80% power was conducted to determine the sample size that would
be needed to detect an effect size of d = 0.476. The G*Power analysis demonstrated that a
sample size of 112 participants would be required to detect such an effect. Participants were
deliberately oversampled due to concerns about noncompliance and missing data, especially
because Study 2 consisted of two sessions.
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Participants were sampled from a population of college students at a Midwestern
university. They were compensated with credit in a psychology course. A total of 124
participants attended at least one session in Study 2. Seven participants were excluded from
analyses because they did not follow instructions or because of technical issues during the
experiment.
The remaining sample of 117 participants’ (75.9% female) ages ranged from 18-61 years
(M=21.53). Most participants were Caucasian (56.0%) and others were Black (25.0%), Asian
(6.9%), Native American or Alaskan (0.9%), or identified as another race (12.1%); some
participants identified with multiple of the above racial categories. Of this sample, 106
participants returned for a second session.

4.1.2

4.1.2.1

Measures

Math Domain Attainment Value

Prior to the study session, participants' math domain attainment value was measured in
the same way that it was for Study 1. Acceptable internal consistency was found in the current
study (Cronbach’s α = .877).
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4.1.2.2

Growth Mindset Regarding Math-Related Ability

Participants’ growth mindset for math ability was also measured prior to the study
session. Participants rated eight items on a Likert scale from 1 to 6 (1 = strongly disagree, 6 =
strongly agree; Dweck, 1999; see Appendix A, part e). This scale was adapted from prior
research. Acceptable internal consistency was found in the current study (Cronbach’s α = .866).

4.1.2.3

Affective Fade

Participants’ positive affect and their negative affect were assessed with the same
measures from Study 1. Affect was assessed twice: once during session 1 and once during
session 2. Affective fade was calculated by subtracting participants’ session 2 affect from their
session 1 affect. This was done for both positive affect and negative affect, so that participants
had both a positive affective fade score and a negative affective fade score. This is similar to
how prior researchers testing FAB with two bipolar affect scales have created a fade variable
(e.g., Ritchie et al., 2014).

4.1.2.4

Novel Task Interest

Participants responded to the same scales about their novel task interest from Study 1.
Acceptable internal consistency was found in the current Study 2 (Cronbach’s α for the future
interest scale = .86; Cronbach’s α for the state interest scale = .83).
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4.1.2.5

Problem Difficulty

The problem difficulty manipulation check was also implemented in both sessions of
Study 2.

4.1.2.6

Problem Performance

For exploratory purposes, participants’ performance on the novel math task, indicated by
the number of problems they answered correctly, was recorded by the experimental computer
program. This was done both for participants’ first performance with an easy or difficult
(depending on their condition) problem set and their second performance on a moderately
difficult problem set.
4.1.3

Design and Procedure

The design of this study is a 2-cell, between-participants experiment with a difficult task
condition and an easy task condition. Attainment value for the domain of math and growth
mindset were also tested as continuous, between-participants factors. The dependent variables
were affective fade and interest in the novel math strategy. Affective fade was also treated as a
predictor of interest.
The study involved two experimental sessions. During the first session, participants were
randomly assigned to either the difficult task condition or the easy task condition. Participants
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learned and utilized the novel math strategy that was described in Study 1 (Barron &
Harackiewicz, 2001; Durik & Harackiewicz, 2007; Flansburg, 1996). As in Study 1, participants
were then told that they solved either three problems fewer than other students (in the difficult
task condition) or three problems more than other students (in the easy task condition), and asked
to provide their affective rating based on their experience with the novel math task. The order in
which participants’ affect was assessed was counterbalanced. Some participants had their
positive affect assessed before their negative affect, and vice-versa.
Participants returned two days later for their second session, and they responded to
questionnaires that assessed their current affect about the novel math task that they had
completed during their first session and their interest in the novel math strategy. During their
first session, participants were told that they would engage in another task in the second session,
with no specification as to whether the task would be similar to or different from the novel math
task they completed during their first session. In actuality, all participants completed a similar
task to the one they engaged in during their first session, except the math problems were neither
particularly difficult nor particularly easy. Participants looked at refresher materials tailored to
these moderate math problems. Then, participants’ time and performance on these math
problems were recorded by the computer program. Finally, participants were thoroughly
debriefed to counteract any negative psychological effects that they may have experienced from
the difficult task (Aronson et al., 1989).
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4.2.1.1

4.2

Analyses and Results

4.2.1

Preliminary Analyses

Manipulation Check

Similar to Study 1, some preliminary analyses were conducted for Study 2 to ascertain
the effectiveness of the study manipulation. One-way ANOVAs testing the mean difference
between conditions demonstrated a significant difference for problem difficulty reported in
session 1, F(1, 114) = 48.301, p = <.001, ηp2 = .243, and for problem difficulty reported in
session 2, F(1, 103) = 58.187, p = <.001, ηp2 = .361. Participants perceived high problem
difficulty in the difficult condition during both sessions. As in Study 1, the manipulation of
difficulty seemed to affect task experience as intended (session 1 in the difficult condition M =
4.22, SD = 1.73; session 1 in the easy condition M = 2.20, SD = 1.37; session 2 in the difficult
condition M = 4.51, SD = 1.59; session 2 in the easy condition M = 2.30, SD = 2.30).
Participants in the difficult condition (M = 1.72, SD = 1.69) also got fewer problems correct
relative to participants in the easy condition (M = 12.66, SD = 4.91; F(1, 103) = 58.187, p =
<.001, ηp2 = .361). Participants in the difficult condition (M = 0.53, SD = 0.39) also got a lower
proportion of problems correct relative to participants in the easy condition (M = 0.85, SD =
0.19; F(1, 103) = 58.187, p = <.001, ηp2 = .361).
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4.2.1.2

Ordering Effects

Potential ordering effects based on the presentation of questions in questionnaires were
also tested. In session 1 and session 2, tested ordering effects involved whether participants were
asked about their positive affect or their negative affect first. In session 2, an additional ordering
effect was tested: whether participants reported their affect first or their interest first.
Session 1 Ordering Effects. One-way ANOVAs were conducted to determine if the order
of which affect (positive or negative) was assessed first, impacted either future-oriented interest
or for state-oriented interest. Order of the measurement of positive versus negative affect during
session 1 did not affect mean levels of positive affect from session 1, negative affect from
session 1, future-oriented interest from session 2, or state interest from session 2.
As in Study 1, analyses for Study 2 also tested whether certain levels of the ordering
effects changed the relationship between affect and interest. Moderation analyses were
conducted with linear regression. For session 1, interest from session 2 (future-oriented or state)
was regressed on the following: standardized affect (positive or negative) from session 1, a
contrast code for whether positive affect was assessed before negative affect during session 1,
and the interaction between standardized affect and the order of positive versus negative affect.
These results were non-significant, meaning that the relationships between affect and interest did
not depend on the order in which positive and negative affect were assessed during session 1.
Session 2 ordering effects. Factorial ANOVAs involving 2 (positive affect first versus
negative affect first x 2 (interest first versus affect first) levels were conducted to determine if
different levels of the ordering effects from session 2, or their interaction, contributed to group
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differences in future-oriented interest or state interest. No main effects or interactions of
ordering emerged for future-oriented interest or state interest.
Ordering effects were also tested as moderators for session 2. Interest from session 2 was
regressed on the following: standardized affect from session 2, a contrast code for whether
positive affect was assessed before negative affect during session 2 (positive affect first coded 1,
negative affect first coded -1), a contrast code for whether interest was assessed before affect
during session 2 (interest first coded 1, affect first coded -1), the three two-way interactions
between those variables, and a three-way interaction between all main effects.
The following two models involving positive affect (with the future-oriented interest
outcome and the state interest outcome) demonstrated ordering effects. The other two models
involving negative affect (with the future-oriented interest outcome and the state interest
outcome) did not demonstrate ordering effects.
In the model involving positive affect and future-oriented interest, only the three-way
interaction was significant (p = .049). In the model involving positive affect and state interest,
only the two-way interaction involving the two ordering effects was significant (p = .006).
These interaction effects did not provide strong evidence that scale ordering directly influenced
mean levels of interest or the relationship between affect and interest. Therefore, any ordering
effects should not have a large influence on subsequent analyses.
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4.2.2

Main Analyses

The main objectives of the current study included the following: to determine if, similar
to Study 1, manipulated difficulty was associated with task interest (Hypothesis 1); to determine
if the FAB was demonstrated, with negative affect fading more than positive affect (Hypothesis
2); to determine if attainment value is negatively associated with affective fade (Hypothesis 3),
to determine if attainment value predicted task interest in the easy condition (Hypothesis 4) and
if that relationship was different in the difficult condition based on participants’ growth mindset
(Hypothesis 5); to determine if attainment value and growth mindset interacted with negative
emotional fade to predict task interest (Hypothesis 6a and Hypothesis 6b), and to determine if
positive emotional fade negatively predicted task interest for participants with high attainment
value (Hypothesis 7).

4.2.2.1

Differences in Interest Between Conditions, Hypothesis 1

The interest outcomes were compared between the easy condition and the difficult
condition with two one-way ANOVA analyses. Future-oriented interest, F(1, 103) = 10.074, p =
.002, ηp2 = .089, and state interest, F(1, 103) = 19.744, p = <.001, ηp2 = .161, differed by
condition. Consistent with Hypothesis 1, in the difficult condition, participants tended to
experience lower future-oriented interest and lower state interest compared with participants in
the easy condition. For means and standard deviations of positive affect in session 1, positive
affect in session 2, negative affect in session 1, negative affect in session 2, future-oriented
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interest, and state interest, see Table 7. For condition differences regarding these variables, see
Table 8. For the correlations between these variables, see Table 9.

Table 7
Means and Standard Deviations for Variables in Study 2, Separated by Condition

a

Attainment Value
Growth Mindseta
Difficulty
Positive Affect
Negative Affect

Easy
Condition
M
SD
Session 1
2.20
1.37
3.36
1.02
1.91
1.12
Session 2
2.30
1.36
3.42
1.07
1.54
0.86
-0.06
1.04

Difficult
Condition
M
SD
4.22
2.20
2.53

1.73
0.88
1.10

Overall
M
4.63
4.19

SD
1.34
0.79

3.24
2.76
2.23

1.86
1.11
1.15

3.46
1.85
Difficulty
4.51
1.59
2.91
1.09
Positive Affect
2.45
0.90
2.10
1.08
Negative Affect
2.60
1.01
b
-0.38
1.26
Fade
-0.02
1.43
Future-Oriented
4.18
1.46
Interest
4.64
1.47
3.77
1.34
4.29
1.47
State Interest
4.90
1.34
3.73
1.36
a
Notes. Means for attainment value and growth mindset are not reported by condition because
these variables were assessed prior to random assignment to condition.
b
The fade variable is comprised of one type of fade for each participant: negative fade for
participants in the difficult condition and positive fade for participants in the easy condition.
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Table 8
Mean Differences Between Conditions for Variables in Study 2
df
114
103
114
103
114
103
103

F
48.301
58.187
43.154
25.191
9.177
33.083
0.029

Difficulty Sess. 1
Difficulty Sess. 2
Positive Affect Sess. 1
Positive Affect Sess. 2
Negative Affect Sess. 1
Negative Affect Sess. 2
Fade
Future-Oriented
Interest
103
10.074
State Interest
103
19.744
Note. Sess. = Session

ηp2
.298
.361
.275
.197
.075
.243
.000

p
<.001
<.001
<.001
<.001
.003
<.001
.866

.089
.161

.002
<.001
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4.2.2.2

Preparing Data for Analyses Involving Fade

To prepare the fade variable for analyses, the affective fade considered to be most
relevant to participants’ assigned condition was used. Specifically, for participants in the easy
condition, positive affective fade was selected, and for participants in the difficult condition,
negative affective fade was selected. Therefore, the fade variable involved in the following
analyses reflected either positive fade or negative fade, depending on participants’ condition.
This treatment of the variable is similar to prior FAB studies in which both positive affect and
negative affect were assessed (Ritchie et al., 2009; Ritchie et al., 2013). In those studies, the
most relevant type of affective fade was identified based on the valence of participants’ event
memories. Because the single fade variable may represent two separate constructs (i.e., positive
fade and negative fade), the difficult condition was analyzed separately from the easy condition.
Therefore, condition was not included as a predictor in these analyses.
Data from Study 2 showed that not all participants demonstrated affective fade. Instead,
some participants experienced an increase in their affect, which was demonstrated by negativelyvalued fade scores. The following descriptives only take into account fade that is relevant to
each condition (i.e., positive fade in the easy condition and negative fade in the difficult
condition): participants’ fade of positive affect in the easy condition ranged from -4 to 2,
participants’ fade of negative affect in the difficult condition ranged from -4 to 3. The number of
participants whose positive affect intensified was n = 10 (out of N = 50 in the easy condition),
and the number of participants whose negative affect intensified was n = 14 (out of N = 55 in the
difficult condition). In essence, some participants’ affect intensified instead of faded.
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4.2.2.3

The FAB, Hypothesis 2

A one-way ANOVA was conducted to determine if the FAB was demonstrated by the
data. This would occur if the negative fade experienced by participants in the difficult condition
differed from the positive fade experienced by participants in the easy condition. There was no
evidence of the FAB, F(1, 103) = .029, p = .866, ηp2 = .000.
Because all participants offered ratings of both their positive affect and their negative
affect during both sessions, an exploratory mixed design repeated measures ANOVA with
condition as a between-subjects factor and affect type (positive versus negative) as a withinsubjects factor was conducted. This analysis tested whether participants’ positive fade differed
significantly from their negative fade. This idea was not supported because the main effect of
affective valence was non-significant, F(1, 103) = 3.234, p = .075, ηp2 = .030 (sphericity
assumed), and the interaction between affect and condition was non-significant, F(1, 103) =
0.312, p = .578, ηp2 = .003 (sphericity assumed). See Table 7 for means and standard deviations
regarding positive affect, negative affect, and the fade that corresponds to participants’ respective
condition; see Table 8 for mean differences between conditions regarding these variables.

4.2.2.4

Attainment Value and Fade, Hypothesis 3

To determine if high attainment value was associated with reduced fade, a Pearson’s
bivariate correlation was conducted between those two variables (correlations were also
conducted for other variables; see Table 9 for all correlations involving Study 2 variables). This
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relationship was non-significant, r(94) = .073, p = .480. This suggests that the concept of event
importance inhibiting affective fade (Ritchie et al., 2006) was not demonstrated in this sample.
This also suggests that range restriction among those with high attainment value is likely not a
concern for subsequent analyses involving fade.

4.2.2.5

Individual Differences and Task Interest, Hypothesis 4 and Hypothesis 5

Two multiple regression analyses (one for future-oriented interest and one for state
interest) tested whether individual difference variables functioned differently in the easy
condition versus the difficult condition. The main effect of contrast-coded condition (difficult
coded -1; easy coded +1), the main effect of standardized attainment value, and the main effect
of standardized growth mindset, and the interactions between those three variables were tested,
in terms of their impact upon task interest. It was anticipated that there would be a main effect of
difficulty (those in the easy condition should report higher novel task interest), a main effect of
attainment value (high attainment value should positively predict novel task interest), a
significant two-way interaction between difficulty and attainment value (in the easy condition,
valuing the domain should predict novel task interest), a significant two-way interaction between
difficulty and growth mindset (in the difficult condition, growth-minded participants should
report high novel task interest), and a significant three-way interaction between difficulty,
attainment value, and growth mindset (in the difficult task condition, growth-minded participants
who value the domain of the task should show high novel task interest).
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For future-oriented interest, a main effect of condition was demonstrated, B = 0.467, t(87)
= 3.074, p = .003 (see Figure 13). No other effects were observed, but the overall model was
significant, R2 = .195, F(7, 87) = 3.006, p = .007. Similarly, for state interest, a main effect of
condition was demonstrated, B = 0.568, t(87) = 3.916, p = <.001 (see Figure 14). No other
effects were observed, but the overall model was significant, R2 = .253, F(7, 87) = 4.211, p <
.001 (See Table 10 for all results).

Future-Oriented Interest

7
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AV Lo/GM Lo

4

AV Lo/GM Hi
AV Hi/GM Lo

3

AV Hi/GM Hi
2
1
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Difficult

Condition

Figure 13: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and condition (easy or difficult) predicting future-oriented interest.
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Figure 14: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and condition (easy or difficult) predicting state interest.
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Table 10
Three-Way Interaction Between Growth Mindset, Attainment Value, and Condition Predicting
Two Types of Interest
Std
B
Error
β
t
p
Future-Oriented
Growth Mindset
-0.095
.154
-.068
-0.615
.540
Attainment Value 0.294
.159
.196
1.857
.067
Condition
0.467
.152
.329
3.074
.003
GM x AV
-0.192
.159
-.130
-1.211
.229
GM x Condition
0.038
.154
.026
0.249
.804
AV x Condition
0.026
.159
.017
0.163
.871
3-way int
0.118
.159
.082
0.745
.459
State
Growth Mindset
-0.036
.147
-.026
-0.242
.809
Attainment Value 0.123
.151
.083
0.814
.418
Condition
0.568
.145
.404
3.916
<.001
GM x AV
-0.197
.151
-.134
-1.302
.196
GM x Condition
-0.044
.147
-.031
-0.302
.764
AV x Condition
0.005
.151
.004
0.035
.973
3-way int
0.191
.151
.134
1.265
.209
Notes. GM = Growth Mindset; AV = Attainment Value; int = Interaction
Predictor

4.2.2.6

Fade in the Difficult Condition, Hypothesis 6a and Hypothesis 6b

To hone in on the potential effects that might be present in analyses involving fade,
participants in the easy condition and participants in the difficult condition were analyzed in
separate models. Therefore, the standardization of predictors entered into the model was based
on the mean and standard deviation of participants’ respective assigned condition.
As noted earlier, some participants’ affect intensified, rather than faded. This means that
the presence of intensified affect in the fade variable of the following analyses may present a
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theoretical limitation. Therefore, the main analyses were initially conducted with all
participants, but exploratory analyses were also conducted without participants who
demonstrated intensified affect. In the next several sections, the planned analyses are presented
first (with all participants), and then subsequent exploratory analyses are presented in a
subsequent section (with participants who did not intensify).
For participants in the difficult condition, two multiple regression analyses (one for
future-oriented interest and one for state interest) tested the relationship between standardized
affective fade and novel math task interest, and whether this relationship was moderated by
standardized attainment value or standardized growth mindset. It was anticipated that there
would be a main effect of affective fade (negative affective fade should positively predict task
interest), a significant two-way interaction between affective fade and attainment value (the
negative affective fade of participants who value the domain should predict task interest), a
significant two-way interaction between affective fade and growth mindset (the negative
affective fade of growth-minded participants should predict task interest), and a significant threeway interaction between affective fade, attainment value, and growth mindset (the negative
affective fade of growth-minded participants who value the domain should predict task interest)
(see Table 11 for all results).
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Table 11
Three-Way Interaction Between Growth Mindset, Attainment Value, and Fade Predicting Two
Types of Interest (with Separate Analyses for Each Condition)
Std
B
Error
β
t
p
Future-Oriented
Difficult Growth Mindset
-0.210
.195
-.159
-1.077
.288
Attainment Value
0.479
.204
.355
2.350
.024
Fade
0.682
.265
.454
2.574
.014
GM x AV
-0.254
.201
-.194
-1.260
.215
GM x Fade
-0.167
.265
-.131
-0.629
.533
AV x Fade
-0.208
.257
-.187
-0.809
.423
3-way int
-0.399
.167
-.524
-2.387
.022
Easy
Growth Mindset
-0.192
.246
-.140
-0.781
.440
Attainment Value
0.244
.256
.165
0.954
.346
Fade
-0.422
.259
-.326
-1.630
.112
GM x AV
-0.122
.352
-.080
-0.348
.730
GM x Fade
-0.051
.139
-.060
-0.370
.713
AV x Fade
0.290
.322
.193
0.898
.375
3-way int
0.307
.256
.253
1.200
.238
State
Difficult Growth Mindset
-0.076
.187
-.058
-0.406
.687
Attainment Value
0.438
.195
.329
2.245
.030
Fade
0.694
.254
.467
2.273
.009
GM x AV
-0.394
.193
-.305
-2.038
.048
GM x Fade
-0.461
.254
-.367
-1.815
.077
AV x Fade
0.104
.246
.095
0.423
.675
3-way int
-0.472
.160
-.627
-2.944
.005
Easy
Growth Mindset
-0.156
.225
-.127
-0.694
.492
Attainment Value
0.054
.234
.041
0.230
.819
Fade
-0.249
.236
-.215
-1.055
.298
GM x AV
-0.211
.321
-.154
-0.658
.515
GM x Fade
-0.039
.126
-.051
-0.307
.761
AV x Fade
0.064
.295
.048
0.219
.828
3-way int
0.444
.233
.408
1.902
.065
Notes. GM = Growth Mindset; AV = Attainment Value; int = Interaction
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For future-oriented interest, a main effect of fade, B = 0.682, t(42) = 2.574, p = .014, a
main effect of attainment value, B = 0.479, t(42) = 2.350, p = .024, and a three-way interaction
between fade, attainment value, and growth mindset, B = -.399, t(42) = -2.387, p = .022, were
demonstrated, and the overall model was significant, R2 = .287, F(7, 42) = 2.415, p = .036 (see
Figure 15). Simple slopes analyses were conducted for one standard deviation above and one
standard deviation below growth mindset, as well as one standard deviation above and one
standard deviation below attainment value. This resulted in four simple slopes analyses, (i.e.,
high growth mindset and high attainment value, high growth mindset and low attainment value,
low growth mindset and high attainment value, low growth mindset and low attainment value).
Counter to the hypothesis, a significant positive relationship between negative fade and futureoriented interest, B = 0.658, t(42) = 2.500, p = .016, was demonstrated only among those with
fixed-mindset and low attainment value.
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Figure 15: Predicted values for significant 3-way interaction between attainment value (AM),
growth mindset (GM), and fade (high or low) predicting future-oriented interest in the difficult
condition.

For state interest, a main effect of fade, B = 0.694, t(42) = 2.732, p = .009, a main effect
of attainment value, B = 0.438, t(42) = 2.245, p = .030, a two-way interaction between growth
mindset and attainment value, B = -.394, t(42) = -2.038, p = .048, and a three-way interaction
between fade, attainment value, and growth mindset, B = -.472, t(42) = -2.944, p = .005, were
demonstrated, and the overall model was significant, R2 = .329, F(7, 42) = 2.943, p = .013 (see
Figure 16). Counter to the hypothesis, simple slopes analysis for state interest demonstrated a
significant positive relationships between negative fade and future-oriented interest only among
those with a fixed-mindset and high attainment value, B = 1.731, t(42) = 2.966, p = .005, and
those with a fixed-mindset and low attainment value, B = 0.579, t(42) = 2.297, p = .027.
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Figure 16: Predicted values for significant 3-way interaction between attainment value (AM),
growth mindset (GM), and fade (high or low) predicting state interest in the difficult condition.

4.2.2.7

Fade in the Easy Condition, Hypothesis 7

For participants in the easy condition, two multiple regression analyses (one for futureoriented interest and one for state interest) were also tested. The variables in the model were the
same as the variables in the model for the difficult condition, except the fade variable involved
positive affective fade instead of negative affective fade. It was anticipated that there would only
be a main effect of affective fade (positive affective fade should be negatively related to task
interest) and a significant two-way interaction between affective fade and attainment value (the
positive affective fade of participants who value the domain should be negatively related to
interest).
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For future-oriented interest, no main effects or interactions were demonstrated, and the
overall model was not significant, R2 = .200, F(7, 37) = 1.319, p = .269 (see Figure 17). For
state interest, no main effects or interactions were demonstrated, and the overall model was not
significant, R2 = .174, F(7, 37) = 1.116, p = .374 (see Figure 18) (See Table 11 for all results).
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Figure 17: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and fade (high or low) predicting future-oriented interest in the
easy condition.
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Figure 18: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and fade (high or low) predicting future-oriented interest in the
easy condition.

4.2.3

Exploratory Analyses

Due to the occurrence of null results and the ambiguity of significant results for planned
analyses, some exploratory analyses were conducted to clarify the relationships between
variables.

4.2.3.1

Exploring Intensification of Affect

This section addresses the issue of intensified affect in the fade variable by removing
participants who experienced intensified affect instead of faded affect (as indicated by a negative
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fade score). Retesting these analyses in this way helped to establish whether the effects found in
the models tested previously were dependent on negative fade values related to intensification.
Participants were removed if they experienced intensified affect only for the type of
affect pertinent to their condition. Therefore, participants remained in the analysis even if they
experienced intensified affect for the other type of fade (i.e., participants with positive fade in the
easy condition were retained even if they experienced intensified negative affect, and
participants with negative fade in the difficult condition were retained even if they experienced
intensified positive affect).
To retest Hypothesis 6a and Hypothesis 6b with intensified affect removed, two multiple
regression analyses tested standardized fade, standardized growth mindset, standardized
attainment value, and their corresponding interactions for participants whose affect intensified.
The only significant models from the main analyses involved the difficult condition, with futureoriented interest and with state interest. Therefore, only those two models are being reported
(but, see Table 12 for all results and see Figure 19 and Figure 20 for results regarding the easy
condition).
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Table 12
Three-Way Interaction Between Growth Mindset, Attainment Value, and Fade Predicting Two
Types of Interest (with Separate Analyses for Each Condition; with Participants with Intensified
Affect Instead of Fade Removed)
B
Std Error
β
t
Future-Oriented
Difficult Growth Mindset -0.077
.241
-.060
-0.321
Attainment
Value
0.425
.218
.332
1.946
Fade
0.342
.301
.239
1.139
GM x AV
-0.479
.180
-.375
-2.653
GM x Fade
0.111
.338
.086
0.330
AV x Fade
-0.593
.305
-.474
-1.946
3-way int
-0.265
.194
-.256
-1.366
Easy
Growth Mindset -0.073
.327
-.054
-0.223
Attainment
Value
0.293
.331
.215
0.886
Fade
-0.299
.423
-.226
-0.706
GM x AV
0.062
.357
.047
0.174
GM x Fade
0.304
.402
.290
0.756
AV x Fade
-0.287
.425
-.258
-0.676
3-way int
0.201
.242
.255
0.832
State
Difficult Growth Mindset -0.133
.282
-.095
-0.471
Attainment
Value
0.479
.256
.343
1.874
Fade
0.346
.352
.221
0.982
GM x AV
-0.599
.211
-.430
-2.833
GM x Fade
-0.150
.396
-.106
-0.379
AV x Fade
-0.248
.357
-.181
-0.694
3-way int
-0.338
.227
-.298
-1.487
Easy
Growth Mindset -0.149
.290
-.123
-0.514
Attainment
Value
0.022
.293
.018
0.075
Fade
-0.203
.375
-.172
-0.541
GM x AV
-0.118
.316
-.100
-0.375
GM x Fade
0.104
.356
.111
0.291
AV x Fade
-0.182
.376
-.184
-0.485
3-way int
0.372
.214
.529
1.736
Notes. GM = Growth Mindset; AV = Attainment Value; int = Interaction

p
.751
.061
.264
.013
.744
.061
.182
.825
.383
.486
.836
.456
.505
.413
.641
.071
.334
.008
.707
.493
.147
.612
.941
.593
.711
.773
.632
.094
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Figure 19: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and fade (high or low) predicting future-oriented interest in the
easy condition, excluding participants with intensified affect (exploratory analysis).
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Figure 20: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and fade (high or low) predicting state interest in the easy
condition, excluding participants with intensified affect (exploratory analysis).

For future-oriented interest, a two-way interaction between attainment value and growth
mindset, B = -.479, t(30) = -2.653, p = .013, was demonstrated, and the overall model was
significant, R2 = .467, F(7, 30) = 3.757, p = .005 (see Figure 19). No further simple slope
analyses were conducted because effects involving fade were non-significant.
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Figure 19: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and fade (high or low) predicting future-oriented interest in the
difficult condition, excluding participants with intensified affect (exploratory analysis).

For state interest, a two-way interaction between attainment value and growth mindset, B
= -.599, t(30) = -2.833, p = .008, was demonstrated, and the overall model was significant, R2 =
.388, F(7, 30) = 2.722, p = .026 (see Figure 20). No further simple slope analyses were
conducted because effects involving fade were non-significant.
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Figure 20: Predicted values for non-significant 3-way interaction between attainment value
(AM), growth mindset (GM), and fade (high or low) predicting state interest in the difficult
condition, excluding participants with intensified affect (exploratory analysis).

It was also anticipated that participants whose affect intensified may have had a
fundamentally different experience than participants whose affect faded. Therefore, an analysis
was conducted to explore intensification of affect. It was tested whether the measured individual
differences of growth mindset or attainment value were related to intensification of affect. A
logistic regression analysis tested whether the intensification of affect (versus no intensification)
was predicted by standardized growth mindset, standardized attainment value, and their
interaction. No significant effects were demonstrated. Therefore, none of the assessed
individual difference variables were related to whether participants experienced intensified affect
or not.
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4.2.3.2

Exploring Post-Hoc Power of Moderation Analyses

One concern for each of the tested moderation models was whether there was sufficient
power to detect any significant effects. This was a particularly important concern for the
interaction effects in the models that only included participants in one condition (i.e., either easy
or difficult), especially once participants with intensified affect were removed.
To address this concern, post-hoc power analyses were conducted for both futureoriented interest and state interest for moderation models pertaining to the following hypotheses:
Hypothesis 4 (growth mindset x attainment value x condition), Hypothesis 6a and Hypothesis 6b
(growth mindset x attainment value x condition in the difficult condition), Hypothesis 7 (growth
mindset x attainment value x condition in the easy condition), and a separate version of
Hypothesis 6a and Hypothesis 6b that excluded participants with intensified affect.
A G*Power (Erdfelder et al., 1996) post-hoc power analysis was conducted to determine
if the acquired sample sizes provided adequate power to detect the demonstrated effect f2 effect
sizes at p < .05 for all models, each of which contained seven predictors. The particular effect
sizes being evaluated were the semi-partial correlations of the three-way interactions for each
model. The alpha level used for this analysis was p < .05. It was determined that a test was
adequately powered if at least 80% power was demonstrated (Cohen, 1988). Hypothesis 4 was
tested with 95 participants; there was inadequate power for demonstrating the three-way
interaction involving future-oriented interest, for which power was .706, but there was adequate
power for demonstrating the three-way interaction involving state interest, for which power was
.896 (for both tests, F[87] = 2.117). Hypothesis 6a and Hypothesis 6b were tested with 50

77
participants; there was inadequate power for demonstrating the three-way interaction involving
future-oriented interest, for which power was .365, and state interest, for which power was .547
(for both tests, F[42] = 2.237). Hypothesis 7 was tested with 45 participants; there was
inadequate power for demonstrating the three-way interaction involving future-oriented interest,
for which power was .113, and state interest, for which power was .129 (for both tests, F[37] =
2.270). Hypothesis 6a and Hypothesis 6b were tested a second time, excluding participants with
intensified affect, with 38 participants; there was inadequate power for demonstrating the threeway interaction involving future-oriented interest, for which power was .133, and state interest,
for which power was .151 (for both tests, F[30] = 2.334).
Overall, these results suggest that the current models were frequently underpowered for
detecting the hypothesized three-way interactions. Furthermore, excluding participants with
intensified affect from the models related to the difficult condition caused those analyses to be
even more underpowered than they were with all participants in the analysis. Given the lack of
power for detecting the three-way interactions, there is a possibility that some of the variables
deemed to be irrelevant would demonstrate significant effects in an adequately powered study.
Therefore, all of these models should be interpreted with some caution.

4.2.3.3

Exploring the Fade Variable

An exploratory analysis was conducted to determine if fade differentially predicted task
interest between the two conditions, regardless of participants’ individual differences. Two
multiple regression analyses (one for future-oriented interest and one for state interest) tested if
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condition moderated the relationship between standardized fade and the outcome of task interest.
Notably, the fade variable included both positive fade and negative fade in a single variable,
depending on a participant’s condition (positive in the easy condition and negative in the difficult
condition).
For future-oriented interest, a main effect of condition, B = 0.434, t(101) = 3.239, p =
.002, and a two-way interaction between condition and fade, B = -.356, t(101) = -2.470, p = .015,
were demonstrated, and the overall model was significant, R2 = .145, F(3, 101) = 5.726, p = .001.
The two-way interaction was explored with simple slopes, to determine in which condition fade
was related to task interest. In the easy condition, there was no main effect of fade, B = -0.382,
t(101) = -1.612, p = .110. In the difficult condition, negative fade was positively related to task
interest, B = 0.329, t(101) = 2.013, p = .047. In contrast to the model involving future-oriented
interest, the model for state interest only demonstrated a main effect of condition, B = 0.586,
t(101) = 4.470, p = <.001 (the overall model was significant, R2 = .189, F(3, 101) = 7.861, p =
<.001).
Second, an additional concern surrounded the use of difference scores in creating the fade
variable. For example, the fade difference scores may be limited by the extent to which
participants experienced initial affect in session 1 (e.g., initially having low negative affect
would inhibit the extent to which participants could possibly fade, whereas initially having high
negative affect would allow participants to fade to a greater extent). This is a common concern
in prior FAB literature and is sometimes resolved by determining whether the initial level of
affect differs between positive events and negative events (Skowronski, Walker, Bond, &
Henderson, 2014). To test whether this happened in the current Study 2, an independent samples
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t-test was conducted to determine if participants’ initial level of positive affect in the easy
condition differed from their participants’ level of negative affect in the difficult condition.
These levels differed significantly, t(114) = -4.188, p < .001, with positive affect (M = 3.36, SD
= 1.02) being higher than negative affect (M = 2.53, SD = 1.10). This implies a potential
limitation of the results involving fade.

4.2.3.4

Exploring Whether Study 1 Results Replicated in Study 2

In Study 2, mixed results were demonstrated regarding how the calculated variable,
emotional fade over time, impacted interest. One question that remains is whether participants’
raw scores of positive affect and negative affect relate to interest, similar to how they did in
Study 1.
It is unclear whether participants’ immediate affective reactions in session 1 or their
current affective reactions in session 2 would be most strongly related to their interest in session
2. On one hand, their affect in session 1 would likely be implicated in the impression they
formed of the task. On the other hand, their affect in session 2 may reflect their current feelings
about the task. Comparing models that test either session 1 affect or session 2 affect will help to
reveal how powerfully interest is impacted by current levels of affect, or if interest is distinct
from current affect and instead relies on initial impressions.
In the models that tested these ideas, the mediators of each model differed by valence
(either positive or negative) as well as the session during which they were collected (either
session 1 or session 2). The dependent variable of each tested model was either future-oriented
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interest or state interest. This resulted in eight mediation models, all of which were tested with
the Sobel method and the PROCESS bootstrapping method.
For the model that tested whether session 1 positive affect fit the role of a plausible
mediator between manipulated condition and the future-oriented interest outcome, condition was
positively associated with future-oriented interest, B = 0.435, t(103) = 3.174, p = .002. Then,
condition was positively associated with the mediator of session 1 positive affect, B = 0.579,
t(114) = 6.569, p = <.001. Finally, condition became a non-significant predictor of the outcome
of future-oriented interest, B = 0.210, t(102) = 1.360, p = .177, when controlling for the mediator
of session 1 positive affect, B = 0.401, t(102) = 2.857, p = .005. In addition, a Sobel test was
conducted and revealed significant mediation in the model (z = 2.63, p = .009). These results
suggest full mediation.
For the model that tested whether session 1 negative affect fit the role of a plausible
mediator between manipulated condition and the future-oriented interest outcome, condition was
positively associated with future-oriented interest, B = 0.435, t(103) = 3.174, p = .002. Then,
condition was negatively associated with the mediator of session 1 negative affect, B = -0.311,
t(114) = -3.029, p = .003. Finally, condition was a significant predictor of the outcome of futureoriented interest, B = 0.409, t(102) = 2.819, p = .006, when controlling for the non-significant
mediator of session 1 negative affect, B = -0.073, t(102) = -0.568, p = .571. In addition, a Sobel
test was conducted and revealed no mediation (z = 0.56, p = .575). These results suggest no
mediation.
For the model that tested whether session 2 positive affect fit the role of a plausible
mediator between manipulated condition and the future-oriented interest outcome, condition was
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positively associated with future-oriented interest, B = 0.435, t(103) = 3.174, p = .002. Then,
condition was positively associated with the mediator of session 2 positive affect, B = 0.483,
t(103) = 5.019, p = <.001. Finally, condition became a non-significant predictor of the outcome
of future-oriented interest, B = 0.055, t(102) = 0.428, p = .670, when controlling for the mediator
of session 1 positive affect, B = 0.788, t(102) = 6.699, p = <.001. In addition, a Sobel test was
conducted and revealed significant mediation in the model (z = 4.02, p = <.001). These results
suggest full mediation.
For the model that tested whether session 2 negative affect fit the role of a plausible
mediator between manipulated condition and the future-oriented interest outcome, condition was
positively associated with future-oriented interest, B = 0.435, t(103) = 3.174, p = .002. Then,
condition was negatively associated with the mediator of session 2 negative affect, B = -0.530,
t(103) = -5.752, p = <.001. Finally, condition became a non-significant predictor of the outcome
of future-oriented interest, B = 0.140, t(102) = 0.954, p = .342, when controlling for the mediator
of session 2 negative affect, B = -0.557, t(102) = -4.076, p = <.001. In addition, a Sobel test was
conducted and revealed significant mediation in the model (z = 3.32, p = <.001). These results
suggest full mediation.
For the model that tested whether session 1 positive affect fit the role of a plausible
mediator between manipulated condition and the state interest outcome, condition was positively
associated with state interest, B = 0.586, t(103) = 4.443, p = <.001. Then, condition was
positively associated with the mediator of session 1 positive affect, B = 0.579, t(114) = 6.569, p
= <.001. Finally, condition became a non-significant predictor of the outcome of state interest, B
= 0.226, t(102) = 1.881, p = .063, when controlling for the mediator of session 1 positive affect,
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B = 0.571, t(102) = 4.442, p = <.001. In addition, a Sobel test was conducted and revealed
significant mediation in the model (z = 3.67, p = <.001). These results suggest full mediation.
For the model that tested whether session 1 negative affect fit the role of a plausible
mediator between manipulated condition and the state interest outcome, condition was positively
associated with state interest, B = 0.586, t(103) = 4.443, p = <.001. Then, condition was
negatively associated with the mediator of session 1 negative affect, B = -0.311, t(114) = -3.029,
p = .003. Finally, condition was a significant predictor of the outcome of future-oriented
interest, B = 0.540, t(102) = 3.884, p = <.001, when controlling for the non-significant mediator
of session 1 negative affect, B = -0.127, t(102) = -1.040, p = .301. In addition, a Sobel test was
conducted and revealed no mediation (z = 0.98, p = .329). These results suggest no mediation.
For the model that tested whether session 2 positive affect fit the role of a plausible
mediator between manipulated condition and the state interest outcome, condition was positively
associated with state interest, B = 0.586, t(103) = 4.443, p = <.001. Then, condition was
positively associated with the mediator of session 2 positive affect, B = 0.483, t(103) = 5.019, p
= <.001. Finally, condition became a non-significant predictor of the outcome of state interest, B
= 0.205, t(102) = 1.693, p = .093, when controlling for the mediator of session 2 positive affect,
B = 0.791, t(102) = 7.121, p = <.001. In addition, a Sobel test was conducted and revealed
significant mediation in the model (z = 4.11, p = <.001). These results suggest full mediation.
For the model that tested whether session 2 negative affect fit the role of a plausible
mediator between manipulated condition and the state interest outcome, condition was positively
associated with state interest, B = 0.586, t(103) = 4.443, p = <.001. Then, condition was
negatively associated with the mediator of session 2 negative affect, B = -0.530, t(103) = -5.752,
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p = <.001. Finally, condition was positively associated with the outcome of state interest (but
was attenuated), B = 0.290, t(102) = 2.064, p = .042, when controlling for the mediator of session
2 negative affect, B = -.560, t(102) = -4.290, p = <.001. In addition, a Sobel test was conducted
and revealed significant mediation in the model (z = 3.43, p = <.001). These results suggest
partial mediation.
Finally, these mediation models were also tested with a SPSS PROCESS macro that
conducts bootstrapping for mediation (Hayes, 2013). It was anticipated that the indirect pathway
involving condition through affect would be significant. These tests mostly corroborated the
Sobel results discussed above (for session 1 positive affect and future-oriented interest, B = 0.23,
95% CI [0.04, 0.47]; for session 1 negative affect and future-oriented interest, B = 0.03, 95% CI
[-0.07, 0.18]; for session 2 positive affect and future-oriented interest, B = 0.38, 95% CI [0.17,
0.67]; for session 2 negative affect and future-oriented interest, B = 0.30, 95% CI [0.12, 0.53];
for session 1 positive affect and state interest, B = 0.32, 95% CI [0.14, 0.56]; for session 1
negative affect and state interest, B = 0.05, 95% CI [-0.04, 0.21]; for session 2 positive affect and
state interest, B = 0.38, 95% CI [0.19, 0.65]; for session 2 negative affect and state interest, B =
0.30, 95% CI [0.14, 0.53]). Notably, the confidence intervals of the models involving negative
affect as a mediator typically were closer to including zero than the models involving positive
affect. Furthermore, the confidence intervals of models involving affect from session 1 typically
were closer to including zero than the models involving affect from session 2.
Overall, between Study 1 and Study 2, mediation results seem to suggest that the affect
assessed during the same session as interest contributed to stronger mediation models.
Therefore, participants seem to reference their current affect more than their prior affect when
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inferring their interest. Furthermore, participants may reference their positive affect more than
their negative affect when inferring their interest. However, one caveat is that it is not clear
whether affect precedes interest, interest precedes affect, or both occur simultaneously.
Although some prior theory indicates that affect may precede thoughts about a task (e.g., Zajonc,
1980), it is not clear if this is true for interest. This is especially true, given that interest has been
referred to as an emotion instead of a cognition in prior theory (Silvia, 2005). Therefore, even if
affect typically precedes cognition, it may be the case that the affective component of interest
occurs simultaneously with other types of affect (e.g., the positive affect and the negative affect
that were measured in the current studies). Regardless, even if interest is an emotion, the way
interest was measured here requested that participants think about the task while evaluating
whether it was interesting.

4.2.3.5

Exploring Math Problem Set Performance During Session 2

As indicated in the methodology of Study 2, participants experienced another math task
similar to the one they experienced during their first session, except the level of difficulty was
moderate for both conditions. Descriptive statistics were generated for two outcomes regarding
participants’ performance on the 20-problem set: number of problems correct (M = 4.44, SD =
3.780, range = 0-20) and proportion of attempted problems answered correctly (M = 0.64, SD =
0.351, range = 0-1).
The problems presented during this moderately difficult problem set were the same,
regardless of participants’ condition. Therefore, it was possible to assess whether performance
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differed between conditions. Two one-way ANOVAs were conducted upon the two
performance outcomes to determine if there were significant differences between conditions
based on number solved or proportion solved. The results demonstrated that there was no effect
of condition on number correct, F(1, 103) = 1.929, p = .168, ηp2 = .018, or on proportion correct,
F(1, 103) = 0.835, p = .363, ηp2 = .008.
Finally, two multiple regression analyses (one for number correct and one for proportion
correct) tested whether the performance outcomes differed based on fade and growth mindset. In
the models, standardized affective fade for participants’ respective condition, standardized
growth mindset, condition, and the interactions between those variables were entered as
predictors of each performance outcome. This analysis tested whether the potential relationship
between fade and performance might be moderated by growth mindset, and if those relationships
differed by condition (See Table 13 for all results).
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Table 13
Three-Way Interaction Between Growth Mindset, Condition, and Fade Predicting Two Types of
Performance
Std
B
Error
β
t
Number Correct
Growth Mindset
0.455
.429
.122
1.060
Condition
-0.908
.420
-.239
-2.163
Fade
-0.100
.467
-.025
-0.214
GM x Condition
0.085
.429
.022
0.199
Condition x Fade
0.602
.467
.148
1.288
GM x Fade
-0.425
.338
-.144
-1.259
3-way int
0.583
.338
.197
1.724
Proportion Correct
Growth Mindset
0.059
.035
.180
1.661
Condition
-0.081
.034
-.245
-2.358
Fade
-0.072
.038
-.202
-1.869
GM x Condition
-0.010
.035
-.028
-0.270
Condition x Fade
-0.025
.038
-.071
-0.653
GM x Fade
-0.026
.028
-.102
-0.955
3-way int
0.100
.028
.338
3.606
Note. GM = Growth Mindset; int = Interaction

p
.292
.033
.831
.843
.201
.211
.088
.100
.021
.065
.788
.516
.342
.001

For number correct, a main effect of condition, B = -0.921, t(88) = -2.194, p = .031 was
demonstrated, but the overall model was non-significant, R2 = .102, F(7, 88) = 1.421, p = .207.
In addition, this main effect of condition may be uninterpretable, because it was non-significant
in the aforementioned one-way ANOVA analysis; it was only significant in the current
regression analysis, once fade and growth mindset were included in the same model. For
proportion correct, there was a main effect of condition, B = -0.082, t(88) = -2.336, p = .020, and
a three-way interaction between the predictors, B = 0.100, t(88) = 3.613, p = .001, and the overall
model was significant, R2 = .205, F(7, 88) = 3.238, p = .004. Simple slopes analyses tested the
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relationship between fade and performance at different levels of growth mindset (high and low)
and in the different conditions (easy and difficult). The results demonstrated that fade was
negatively related to proportion correct in the following models: growth-minded individuals in
the difficult condition, B = -0.174, t(88) = -2.380, p = .019 and fixed-minded individuals in the
easy condition, B = -0.172, t(88) = -2.066, p = .042. This means that, in the difficult condition,
growth-minded individuals demonstrated a negative relationship between fade and performance.
In contrast, in the easy condition, fixed-minded individuals demonstrated a negative relationship
between fade and performance.
These results are somewhat counterintuitive. The results for the easy condition are more
straightforward than the results for the difficult condition. In the easy condition, fixed-minded
participants who retained their positive affect correctly answered a high proportion of math
problems. From these results, it may be inferred that the extent to which participants still felt
positively about the task spurred them to perform better than participants whose positive affect
had faded. In contrast, in the difficult condition, growth-minded participants who retained their
negative affect correctly answered a high proportion of math problems. This is different than
what was anticipated, which was that growth-minded participants would emotionally regulate
better than fixed-minded participants; therefore, their negative affective fade should positively
predict their performance. Given these results, there is a possibility that participants used their
negative affect as a cue to spur them to perform better on a second problem set. If this logic is
true, then participants who did not have this cue performed worse because their negative affect
had already faded.
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4.3

Study 2 Discussion

Overall, the purpose of Study 2 was to elaborate on prior research by testing whether
changes in affective fade led to changes in task interest. In addition, the study tested whether the
relationship between fade and interest differed depending on the manipulated difficulty of the
task (easy or difficult) and depending on participants’ individual differences (attainment value
and growth mindset). In addition, Study 2 represents one of the first attempts to manipulate the
event memory that is recalled for a FAB paradigm; Study 2 is also one of the first attempts to
study the FAB specifically for events that involved an achievement context.
Hypothesis 1 was supported because participants reported lower task interest in the
difficult condition than in the easy condition. Hypothesis 2 was not supported because no
evidence was found for the FAB, despite the fact that fade was tested two different ways (as a
between-subjects variable and as a within-subjects variable). Hypothesis 3 was not supported
because attainment value was not negatively related to fade; in fact, there was no relationship
between attainment value and fade. Hypothesis 4 and Hypothesis 5 were not supported because
only condition difficulty predicted task interest (replicating Hypothesis 1), but no individual
difference variables predicted interest. Hypothesis 6a and Hypothesis 6b were not supported
because, despite the demonstration of significant three-way interactions, high task interest was
not expressed by growth-minded participants with high attainment value, nor was low task
interest expressed by fixed-minded participants with low attainment value; instead, high task
interest was expressed by fixed-minded participants with low attainment value. Hypothesis 7
was not supported because, even though the hypothesis of growth mindset not predicting task
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interest was corroborated, no other effects (hypothesized or otherwise) were demonstrated; this
means that neither the hypothesized effect of positive affective fade, nor the hypothesized
interaction between fade and attainment value, predicted task interest.
Because the hypothesized effects were not demonstrated, but other effects were
demonstrated, exploratory analyses were implemented to make sense of these unexpected
effects.
First, the inclusion of participants with intensified affect changed the results of the main
analyses involving fade. No individual differences measured in the current study predicted
whether participants expressed intensified affect between session 1 and session 2. Although the
current Study 2 could not illuminate why some participants experienced intensified affect, other
researchers have observed the intensification of affect between memory occurrence and memory
recall (Ritchie et al., 2009). Specifically, intensified affect means that participants experience
affect of a certain valence when an event first occurs (e.g., an individual may experience
negative affect in response to a negative event); however, instead of their affect fading as
anticipated by the FAB, their affect is stronger than before when recalling the event at a later
time (e.g., an individual’s negative affect has intensified when recalling the past negative event).
This intensification of affect is called flourishing affect. Although this is not typically the focus
of FAB-related studies, it was observed in Ritchie et al.’s (2009) research, in which flourishing
affect occurred approximately 10% of the time (Skowronski et al., 2014). In contrast, in the
current Study 2, flourishing affect occurred about 20-25% of time, with slightly more flourishing
occurring in the difficult condition. One possible reason why flourishing affect occurred more
frequently in the current Study 2, compared to Ritchie et al.’s study, is due to the difference in
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rating scales for affect. Ritchie et al.’s study involved bipolar scales, with negative values
indicating negative affect, positive values indicating positive affect, and “0” indicating neutral
affect. It is possible that the difference between the bipolar rating scale, as used in Ritchie et
al.’s study, and the two unipolar rating scales, as used in the current studies, impacted how
participants expressed their affect. For example, it would be easier to identify and to report
neutral affect on the bipolar scale by responding with “0”; the two unipolar scales did not have a
similar appropriate indication of neutral affect. In addition, there was some evidence of ordering
effects in the current Study 2. Unlike the bipolar scale, the two unipolar scales must be
presented in succession: either positive affect before negative affect, or vice-versa. This might
have somehow impacted how participants reported affect in general. Therefore, the nuances of
the two unipolar affective scales may help to explain other aspects of the current Study 2, such as
why the FAB was not observed.
Aside from the intensification of affect, the exploratory analyses also probed other
unexpected results from the main analyses. There was a possibility that the unexpected results
could have been due to another issue: Perhaps the outcome of task interest was not relevant to
affective change. Instead, affective change may impact other outcomes, such as task
performance. Because participants’ task performance data in session 2 of Study 2 were
conveniently available, it was tested as an alternative, exploratory outcome that might have been
more relevant to fade than task interest. The current Study 2 demonstrated evidence of a
relationship between affect and novel math task performance. Specifically, for both growthminded participants in the difficult condition and fixed-minded participants in the easy condition,
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affective fade predicted correctly answering a lower proportion of attempted problems.
However, fade did not predict the number of problems participants answered overall.
These results invoke an idea that helped to establish the hypotheses of Study 2. Two
patterns of results were hypothesized, and it was anticipated that these patterns would have
implied certain mechanisms in explaining how fade impacted motivation. That is, after
participants had experienced emotional regulation via fade, it was anticipated that participants
would either dismiss the task (Festinger, 1957) or participants would be willing to try the task
again (Dweck, 1999; Fredrickson, 2001). Support for these anticipated mechanisms would have
been inferred from low levels of interest for the dismissive approach and high levels of interest
for the reengagement approach. It was originally anticipated that these strategies of emotional
regulation would correspond to participants’ mindset: Fixed-minded participants would dismiss
the task whereas growth-minded participants would be willing to reengage in the task. However,
the results suggest that even some growth-minded participants who experienced fade took a
dismissive approach. This might have happened for two reasons. First, it is possible that the
difficult condition was too difficult, especially for a new task. Therefore, participants may have
felt that the best strategy for emotionally coping was to simply not put forth additional effort.
Second, it is possible that the task had characteristics that discouraged growth-minded
participants from persisting. Aspects of the situation contributing to this issue may be that the
task seemed irrelevant to the math they would usually strive to learn, or the lab setting did not
provide sufficient motivation for persisting, especially if participants did not enjoy doing the task
for its own sake. The latter situation would suggest that there was not sufficient reason to cope
with negative affect and to struggle through the task a second time. Notably, the outcome (i.e.,
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proportion of problems answered correctly) is not a perfect measure of persistence. There may
be mechanisms related to good emotional regulation (e.g., avoiding stress) that would inhibit
good performance. For example, individuals tend to experience some stress regarding tasks they
care about, which may entail negative emotion (Pomerantz, Saxon, & Oishi, 2000). Therefore, if
an individual does not experience sufficient stress, it is possible that growth-minded individuals
may not be prompted to persist because an appropriate challenge has not been detected.
In addition to performance, affective change may still be related to other novel taskrelated outcomes. It is also worth noting that there may be other mechanisms of affect that are
more relevant to novel task-related interest and performance than affective fade. For example, it
may be the case that affective fade was not captured effectively in the current Study 2, given that
Hypothesis 2 was not supported because the FAB was not observed. There is a possibility that
alternative manipulations, or alternative tasks, would represent emotional regulation via affective
fade better than in the current Study 2.
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CHAPTER 5
GENERAL DISCUSSION

Overall, the current studies focused on several aspects of potential emotional regulatory
processes that may occur when individuals face adversity during an achievement task. In these
studies, it was anticipated that good emotional regulation occurred when participants expressed
interest for a task related to a domain in which they expressed attainment value. It was
anticipated that negative affective fade over time would promote task interest. Furthermore, it
was anticipated that some participants would be better at emotional regulation than others, based
on their mindset. To begin observing these potential effects, Study 1 demonstrated whether
individuals’ affective reactions to the task seemed to inform their interest in the task. Study 1
also observed whether preexisting motivation in the domain of the novel task (i.e., the desire to
perform well, attainment value) was associated with this relationship. Study 2 expounded on
Study 1 by observing emotional regulation over time; participants were provided with a time lag
before reporting their interest in the task they had performed a few days prior. Study 2 also
assessed whether growth mindset changed the relationship between participants’ fade and their
task interest.
Multiple inferences can be drawn from these studies. First, affect seems to be related to
interest, but the correlational design of the mediation studies makes the causal relationship
between these variables unclear. Moreover, neither positive affect nor negative affect faded
across time in Study 2, so it is unclear whether affective fade impacts interest. Second,
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attainment value, as it was measured in the current two studies, seems to be unrelated to
this relationship. Third, the individual difference variables of attainment value and growth
mindset seem to alter the relationship between affective fade and task interest for participants
experiencing a difficult task. However, there are two caveats: A strong growth mindset and high
attainment value did not aid emotional regulation as expected, and these effects were only
observed when including a subset of participants with a peculiar pattern of affect (i.e., intensified
affect). Overall, results are mixed and the analyses testing interactions with individual difference
variables tended to be underpowered.
Fade functioning differently than hypothesized may be due to differences in how the
current studies and prior FAB research observed event memories. Prior FAB research has
primarily used event memory recall (e.g., Skowronski et al., 2004), for which both initial affect
and current affect are recalled during the study session, and a diary method (e.g., Walker et al.,
1997), for which initial affect is assessed when the event occurs and current affect is assessed at
a later time. The current lab study is somewhat similar to the diary method, in that participants
reported initial affect when the event occurred during their first session and reported current
affect at a later time, during their second session. However, the major difference between the
current lab study and the diary method is that the current lab study forced participants to report
affect for an event chosen by the researchers. In contrast, the diary method allows participants to
autonomously choose the events for which they report affect. This suggests that the idiographic
approach to reporting memories, such as in the diary methods, may be essential for observing the
FAB.
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5.1

5.1.1

Potential Reactions to Adversity

Implications for Competency

Overall, in both Study 1 and Study 2, manipulated task difficulty affected multiple
variables: positive affect, negative affect, and task interest (especially state interest). Because
there is a possibility that manipulated task difficulty made participants feel more or less
competent at the novel task, these results may be consistent with prior theory involving cognitive
evaluation theory (Deci & Ryan, 1985). Cognitive evaluation theory states that perceptions of
competence contribute to the experience of intrinsic motivation. In the current study, the studied
individual differences of growth mindset and of domain attainment value did not matter,
suggesting that the potential impact of feeling competent was fairly robust across individuals.
However, an important caveat is that it is unclear whether participants’ competency was invoked
in the current studies. It was inferred that participants who expressed attainment value for the
domain of math probably cared about performing well on the novel math task, but this is not the
same as having assessed participants’ feelings of competency directly. Therefore, although
cognitive evaluation theory provides one potential context for examining the results, it may not
be pertinent to the current studies.
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1.1.1

Challenge or Threat

The mixed results from the current studies may imply that the manipulation of task
difficulty invoked more varied reactions than originally anticipated. The initial idea was that
participants would internalize the adversity they experienced and, consequently, perceive
themselves as being incompetent at the novel task. However, it is also possible that some
participants perceived the task itself as difficult, rather than perceiving themselves as
incompetent. Those who perceived the task as difficult might have interpreted the task as a
challenge (rather than a threat; Blascovich & Mendes, 2000). For example, when examining the
results from the exploratory analyses involving proportion of problems answered correctly, the
performance of growth-minded participants in the difficult condition appeared to benefit from
the retention of their negative affect. Rather than negative affect deterring their performance,
there is evidence that negative affect may have enhanced it. This may suggest that growthminded participants benefit from affect indicating to them that a potentially surmountable
challenge is present. Further tentative evidence of this interpretation is that, in contrast, fixedminded participants did not express this pattern; instead, those participants benefitted from the
retention of positive affect.
If this interpretation is accurate, then it may be that the current studies did not properly
discern between participants who experienced challenge and participants who experienced threat
in the difficult condition. It is also possible that participants expressing intensified affect may
have systematically interpreted the difficult condition in a certain way (i.e., either as a challenge
or as a threat). Future studies could specifically test whether assessing the mechanisms of
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challenge and threat enable growth mindset to become an informative variable in the
methodology implemented in the current studies.

5.2

Limitations and Future Directions

5.2.1 Concerns Regarding the Study Context and the Individual Difference Variables

In the current lab study, domain attainment value was assessed as a potential proxy for
this notion of importance. However, it is possible that the task itself was not deemed important
to participants, even if the task domain was. Therefore, to appropriately test the hypothesized
effects involving fade, it might have been necessary to measure participants’ perceived
importance of the task itself. This would be especially true if many participants decided that the
novel task was not pertinent to the domain of math (e.g., the novel math task was deemed as too
novel). Furthermore, the contrived lab setting may not have been conducive to the perception of
event importance. For example, it is likely that an achievement task in the lab was less important
to participants than an achievement task in their college classroom. However, it is also possible
that importance or attainment value do not dictate which events are recorded by participants
during diary methods. Instead, other unidentified mechanisms that were not measured in the
current studies may be responsible. Those mechanisms may dictate which events are deemed
relevant to diary methods, in terms of how one defines a “positive event” or a “negative event”.
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5.2.2

Concerns Regarding the Individual Difference of Attainment Value

Another aspect shared by the current two studies is that both studies demonstrated null
results in terms of effects related to attainment value. There are a few reasons as to why this
might have happened.
It is possible that attainment value was not the most appropriate motivational construct to
measure for the current research questions. This is because attainment value refers to the
importance of good performance in the domain, which implies that a strong impression of that
task has already been formed. However, the current methodology included a novel task. Even
though this task was meant to invoke a familiar domain (i.e., math), it is possible that few
participants had the opportunity to form a strong impression about this particular task. That is,
participants’ general math attainment value may not have been pertinent to the novel task,
especially if they did not deem it as similar to the type of math in which they want to perform
well. Therefore, for a novel task, a more appropriate motivational construct than attainment
value for the current study would have encompassed more spontaneous, less committed feelings
towards the novel task. For example, a state measure of the importance of performing well on
the novel task might have been a better motivational construct to measure than attainment value
for the domain of math. This idea is also supported by the fact that effects involving state
interest tended to be stronger than effects involving future-oriented interest. That is, in the
current study, participants were more likely to express immediate interest than to commit to
learning and investigating the novel task in the future. Overall, for future task motivation
research, it is necessary to consider the nature of the task (e.g., is it a novel task or a familiar
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task?) and to assess variables and moderators that are most relevant to that particular type of
task.

5.2.3

Concerns Regarding a Novel Task Versus a Familiar Task

It is possible that the methodology produced counterintuitive results in some participants,
which ultimately led to null results. The current research hypotheses suggested that participants
with high math attainment value should be motivated either to derogate the novel math task (if
fixed-minded) or to reengage in it (if growth-minded). However, it might actually be the case
that some growth-minded participants derogated the task. This might be because the high level
of persistence and effort entailed by growth mindset (Dweck, 1999) is time-consuming.
Therefore, growth-minded individuals may need to be discerning about the tasks in which they
choose to persist. For this reason, similar to attainment value, growth mindset may not be an
informative variable in the context of a novel task, especially if encountered in an artificial lab
setting. However, there may be some contextual exceptions, such as when a student who is
motivated to learn encounters novel content in class. In this context, there is sufficient extant
motivation to make attainment value and growth mindset relevant, but perhaps at a broader level
than assessed in the current study (e.g., attainment value/growth mindset for learning should be
assessed over attainment value/growth mindset for domain-specific content).
The difference between a memory related to a novel task and a memory related to a
familiar task may have interesting implications for emotional regulation and fade. For example,
research on novel tasks may be influenced by processes involved in the formation of new
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impressions for tasks, whereas research on familiar tasks may be influenced by participants’ past
experiences. Memories for each type of task, novel or familiar, will be respectively influenced
by different types of individual difference variables. In line with this idea, some prior research
on the FAB assessed memory novelty of participants’ autonomously recalled memories (Ritchie
et al., 2006). However, those memories were not specific to task engagement. Therefore, future
studies should attempt to distinguish between individual difference moderators that are most
relevant to novel tasks versus individual difference moderators that are most relevant to familiar
tasks. Given the different ways that individuals might have responded to and interpreted the task
itself, future research might employ an open-ended thought listing prompt for the task in order to
examine this heterogeneity.

5.2.4

Concerns Regarding the Domain of Math

Different domains may invoke different affective responses. For example, the current
study involved the domain of math, which is fairly broad. However, specific domains (e.g., a
specific domain of science, such as ecology) may invoke different responses. That is, a specific
domain is especially likely to be self-relevant, relative to a general domain. Studying samples of
individuals who specialize in highly specific domains may hone in on the issue of event
importance. This may help to demonstrate how individuals emotionally regulate for domains
that are especially pertinent to their careers.
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5.2.5

Concerns Regarding the Absence of the FAB

In regards to the FAB in Study 2, it is not clear why negative affect did not fade more
than positive affect. However, one of several possibilities is that the task was too interesting.
That is, it may have had positive features that invoked participants’ involvement even when the
task was manipulated to be very difficult, so that their memory for the activity was still positive
and engaging. Another possibility is that participants were unable to feel closure for the
potentially negative event of engaging in a difficult task. Therefore, they were unable to
emotionally regulate and experience negative affective fade. Prior research corroborates this
idea, because psychologically open events impact behavior more than events for which
individuals have experienced closure (Beike, Adams, & Naufel, 2009). Regardless, the attempt
to observe FAB in a lab setting is a relatively new initiative, in terms of FAB research.
Therefore, there are many factors that might have changed the FAB trend.

5.3

The Primary Contribution of the Current Two Studies

The null results and the unanticipated results of the current two studies are likely
attributable to the fact that they represent an initial attempt to create an event relevant to the FAB
in a lab setting. Overall, future studies attempting to manipulate similar events in the lab should
pay special attention to the selection of measures used to assess motivational constructs.
Notably, the current two studies might have involved specific motivational constructs that were
probably suboptimal for observing how participants respond to a novel, valenced task experience
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in the lab. Nevertheless, the studies tested important hypotheses. The results suggest
opportunities for additional studies that would correct the current studies’ limitations and would
be honed to answer new questions about affect and memory in achievement situations.
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APPENDIX A
ATTAINMENT VALUE, AFFECTIVE FADE, INTEREST, AND GROWTH MINDSET
SCALES
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a. Math Domain Attainment Value Items, adapted from "Items Used to Assess Children's Ability
Beliefs and Subjective Task Values" (Wigfield & Eccles, 2000, p. 70)
Instructions: For each of the items, circle the number, from 1 to 7, that best describes you.
1. For me, being good in math is...
1
2
not at all important

3

4

5

6

7
very important

2. Compared to most of your other activities, how important is it for you to be good at
math?
1
2
not at all important

3

4

5

6

7
very important

b. Affect Items (adapted from Ritchie et al., 2014)
Instructions: Think about your experience with the new math technique. Choose the number that
best describes your feelings about this experience RIGHT NOW, regardless of how you felt
when it occurred.
Positive [negative] affect scale:
0
Not at all
[un]pleasant

1
A little
[un]pleasant

2
Somewhat
[un]pleasant

3
Very
[un]pleasant

4
Extremely
[un]pleasant

c. Novel Math Strategy Interest Items
Adapted from Durik, Shechter, Noh, Rozek, & Harackiewicz (2015, p. 111)
1. I am interested in using this technique in the future.
1
Strongly
Disagree

2

3

4
Neither Agree
nor Disagree

5

6

7
Strongly
Agree
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2. I’d like to learn more about this technique.
1
Strongly
Disagree

2

3

4
Neither Agree
nor Disagree

5

6

7
Strongly
Agree

5

6

7
Strongly
Agree

3. I would like to learn more mental math techniques.
1
Strongly
Disagree

2

3

4
Neither Agree
nor Disagree

Adapted from "Items Used to Assess Children's Ability Beliefs and Subjective Task Values"
(Wigfield & Eccles, 2000, p. 70)
1. In general, I found working with the new math strategy...
1
very boring

2

3

4

5

6

7
very interesting

5

6

7
very much

6

7
very difficult

2. How much did you like doing the new math strategy?
1
not at all

2

3

4

d. Manipulation check item
1. How difficult was it to use the technique on these problems?
1
not at all
difficult

2

3

4

5

e. Growth Mindset Items, adapted from "Theories of Intelligence Scale- Self Form for Adults",
(Dweck, 1999, p. 178)
Instructions: This questionnaire has been designed to investigate ideas about math-related ability.
There are no right or wrong answers. We are simply interested in your ideas.
Using the scale below, please indicate the extent to which you agree or disagree with
each of the following statements by indicating the number, from 1 to 6, that corresponds to your
opinion
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1
Strongly
Disagree

2
Disagree

3
Mostly
Disagree

4
Mostly
Agree

5
Agree

6
Strongly
Agree

1. ________ You have a certain amount of math ability, and you can’t really do much to change
it.
2. ________
3. ________
4. ________
5. ________
6. ________

Your math ability is something about you that you can't change very much.
No matter who you are, you can significantly change your math ability.
To be honest, you can't really change your math ability.
You can always substantially change your math ability.
You can learn a few new skills in math, but you can't change your overall ability to
do math.

7. ________ No matter how much math ability you have, you can always change it quite a bit.
8. ________ You can change even your basic ability to do math considerably.
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APPENDIX B
EXAMPLES OF NOVEL MATH TASK LEARNING MATERIALS (ADAPTED FROM
DURIK & HARACKIEWICZ, 2007)
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